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Lockheed Pushes 
Production Of 
C-130 in Europe 









Critical welding and brazing operations to extremely demanding 
specifications were not new to Rheem’s Defense and Technical 
Products Division. In a short period of time, the Downey California 
plant was busy turning out just the kind of stainless steel honey- 
comb sandwiches required for Convair’s proud, new, B-58 super- 
sonic bomber, the Air Force Hustler. 


If you have a stainless steel honeycomb sandwich requirement . . . 
or other difficult metalworking production problems in the aircraft 
and missile field . . . consult Rheem. Write to Dept. AW-720-1. 


When Convair was looking for a reliable source for welded, stain- 
less steel honeycomb sandwiches for the nacelles of the B-58, it was 
necessary to demand a superior product for such an important Air 
Force project. One of the sources investigated was Rheem— a com- 
pany renowned for more than a decade for its experience in difficult 
metalworking projects for the aircraft and missile industries. 


RHEEM MANUFACTURING COMPANY 

Defense and Technical Products Division 

11711 woodruff avenue, downey, California 



HONEYCOMB • PROPULSION & MISSILE SYSTEMS • ELECTRONICS • DRONES • ORDNANCE • PRESSURE VESSELS 


Pneumatic controls . . . well done 


Operating temperatures up to 1100°F, ambient temperatures over 
500°F. . .These are some of the hot specifications met by Hydro-Aire 
pneumatic controls currently in production, and we’re cooking up 
higher ratings all the time. 

Present applications include controls for anti-icing systems, heat- 
ing and air-conditioning systems, and after-burner control systems. 
Our vast range of experience includes piston plug valves, butterfly 
valves, sliding gate valves, pressure regulators. Units can be sup- 
plied with solenoid, motor or pneumatic actuation, as required. 

The ingredients: capable, experienced engineers, complete and 
up-to-date pneumatic test and development facilities, skilled pro- 
duction capabilities. Just mix and mature with fifteen years of 
know-how . . . Come and get it! 



Producing Controls for Every 
Basic Airborne System 






With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENT 

FACILITIES 

Research 

Development 

Testing 

Qualifying 


Manufacturing 
Including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
Inspection 
Assembly 


SARGENT 

BUILDS 


i 


Servo-Systems 
Hydraulic Systems 
Integrated Packages 
Hydraulic Actuators 
Hydraulic Valves 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 
Ball Screw Actuators 
Gear Actuators 
Gear Accessory Boxes 
Electronic Systems 
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AVIATION CALENDAR 


June 16-Jnly 14-12tli Assembly o( the In- 
San Diego. Calif. 

tcrials. CliaUontc-Kaddon Hall. Atlantic 
City, N. J. Joint sponsors: American So 


e 23-25— 33rd Meeting. Aviation Di 
ribntors and Manufacturers Assn.. S 
rancis Hotel, San Francisco. Calif. 

: 24-26— Second National Symposiro 




Electronics. Shcraton-Parlc 
Hotel. Washington, D. C. Sponsor: In- 
stitute of Radio Engineers' Professional 
Croup on Military Electronics, 
ilv 16-17— Third biennial joint meeting. 
Radio Technical Commission for Aero- 
nautics and Los .Angeles Section of the 
Institute of Radio Engineers. Ambassador 
Hotel. Los Angeles. Calif, 
ilv 28-20— Quarterly Regional Meeting, 
Assn, of Local Transport Airlines. West- 
ward Hotel. Anchorage. Alaska, 
ily 30-31— Quarterly Regional Meeting. 
Assn, of Local Transport Airlines, Fair- 
banks, Alaska. 

ily 30-31— Sixth Annual Symposium on 
Computers and Data Processing, Denver 
Research Institute. Stanley Hotel. Estes 
Park. Colo. 

(Continued on page 6) 
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TRANS-SONICS 


QUARTECTOR 

LIQUID LEVEL 
DETECTION SYSTEMS 

for liquid oxygen 
and rocket fuels 




Quartector Liquid Level Detection Systems, with no moving parts to stick or 
freeze, detect liquid levels to within ± I /32" with a response time of less than 
40 milliseconds. Operating temperature range is from -425 C F to +I20°F. 

Quartector systems and instruments are designed for bulk liquid applica- 
tions such as fuel tanks in missiles or other types of pressure vessels, and for 
pumping applications. A real-time indication is provided when the liquid has 
reached pre-selected points in pipe lines or tanks. 

The Quartector sensing element is a piezo-electric quartz crystal mounted 
in a probe or submersible sensor unit. Circuitry consists of a four stage tran- 
sistor amplifier with a transistor detector circuit in the feedback loop, and an 
output control relay. When the crystal is in gas, it is free to vibrate at its natural 
frequency, and oscillation is sustained. When the crystal is submersed in liquid, 
however, its motion is damped, signal output drops, and the output control relay 
is de-energized. 

Splashing, bubbles, and wetting do not affect the sensor. Liquid indication 
is given only when the crystal is completely surrounded by liquid. Safety features 
include a fail-safe and function test procedure. Write to Trans-Sonics, Inc., 
Dept. 7, Burlington, Massachusetts, for Technical Bulletin 1900. 


TRANS-SONICS 
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new 


high-performance 


motors from AIRBORNE 


M-430, 440 Series 
typify capabilities 
in meeting special 
design requirements 


These 400-cycle, 3-phosc, 115/200 v a-c motors 
were developed originally as components of 
Airborne large special actuators for aircrnft/niissilc 
applications. Because of their useful performance 
characteristics, we now offer them separately— 
both as additions to our line of special motors 
and as examples of Airborne capabilities in their 
particular class of application. 



M-430 Series, 3-in. frame 

Intermittent duty ratings to 1 .8 hp: con- 
tinuous ratings to 1.0 hp. Available with 


duty cycle of 0.5 min. o 


M-440 Series, 4-in. frame 

holding torquo of 140 
in.-lb.. stops motors in 20-40 rev. from 
no-load speed. Model shown weighs 


Whatever your requirements in large special high-performance motors — 
a-c or d-c— it will pay you to check with Airborne. Most likely we can 
furnish a- motor of minimum weight and bulk that will meet exactly your 
specifications. Write or phone any of our offices. 



Engineered Equipment for Aircraft and Industry 

AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE 5. NEW JERSEY e Offices in Los Angeles and Dallas 


AVIATION CALENDAR 


( Continued from page 5) 

Aug. 4-5— Second Annual Western Regional 
Meeting. American Astronautical Society. 
Ambassador Hotel, Los Angeles, Calif. 

Aug. 5-7— William Frederick Durand Cen- 
tennial Conference on the problems of 
hypersonic and space flight, Stanford Uni- 
versity. Stanford, Calif. 

Aug. 17— First National Ultrasonics Sympo- 
sium, Institute of Radio Engineers' Pro- 
fessional Group on Ultrasonics Engineer- 
ing. Stanford University. Stanford. Calif. 

Aug. 18-21— Western Electronic Show &■ 
Convention, Institute of Radio Engineers. 
Cow Palace, San Francisco, Calif. 

Aug. 24-26— Gas Dynamics Symposium, 
American Rocket Society, Northwestern 
University. Evanston. 111. 

Aug. 24-26— Institute of the Aeronautical 
Sciences' National Specialists Meeting, a 
symposium on anti-submarine warfare, 
(classified). San Diego, Calif. 

Aug. 27-28— International Commonwealth 
Spaceflight Symposium, Church House, 
Westminster. London. England. 

Aug. 31-Sept. 5— 10th Annual Congress, 
International Astronautical Federation, 
Church House, Westminster, London. 

Sept. 1-2— Conference on physical chemis- 
try in aerodynamic and space flight, Uni- 
versity of Pennsylvania, Philadelphia, Pa. 
Sponsors: Air Force Office of Scientific 
Research and General Electric Co.’s Mis- 
sile and Space Vehicle Dept, 

Sept. 2-4—1959 Cryogenic Engineering Con- 
ference, University of California, Berke- 
ley, Calif. 

Sept. 3-6— National Convention and Aero- 
space Panorama, Air Force Assn., Exhibi- 
tion Hall, Miami Beach, Fla. 

Sept. 7-13—1959 Famborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Famborough, Eng. 

Sept. 9-11— Sixth Midwestern Conference 
on Fluid and Solid Mechanics, Univer- 
sity of Texas, Austin, Tex. Sponsors: 
AFOSR/Direetorate of Acronautical'Sci- 
ences; Office of Naval Research: National 
Science Foundation. 

Sept. 16-17— Western Regional Meeting on 
Frontiers of Science and Engineering, In- 
stitute of the Aeronautical Sciences. Los 

Sept. 23-24— Engine and Operations Sympo- 
sium, Airwork Corp., Millville, N. J. 

Sept. 24-25— Solid Propellants Conference, 
American Rocket Society, Princeton Uni- 
versity, Princeton, N. J. 

Sept. 28-30—1959 National Symposium on 
Telemetering, Civic Auditorium and 
Whitcomb Hotel, San Francisco, Calif. 
Sponsor: Institute of Radio Engineers’ 
Professional Group on Space Electronics 
& Telemetry. 

Oct. 5-7— Seventh Anglo-American Aeronau- 
tical Conference, Institute of the Aero- 
nautical Sciences, Hotel Astor, New York. 

Oct. 5-10— National Aeronautic Meeting. 
Society of Automotive Engineers, the 
Ambassador, Los Angeles, Calif. 

Oct. 6-8— 12th Annual Meeting, National 
Business Aircraft Assn., Hotel Leaming- 
ton, Minneapolis, Minn. 

Oct. 12-16— 15th General Convention of 
the International Air Transport Assn.. 
Tokyo, Japan. 
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ANOTHER ACHIEVEMENT IN OPERATIONAL DIGITAL BY NEWTON 






Holley Announces 
A Nationwide Service Network 

of Commercial 


for Efficient Servicing 
Jet Airliners 


In 14 key areas throughout the U. S., there is now 
a competent Holley service shop readily accessible 
to airlines flying the Boeing 707 or Douglas DC-8. 
These service outlets are fully equipped and 
stocked branches or main service departments of 
three well-known aviation parts and service dis- 
tributors: Pacific Airmotive, Southwest Airmotive, 
and Airwork. 

Each of these distributors has personnel spe- 
cially trained in the servicing of Holley aircraft 
products and each maintains a stock of both as- 
sembled units and components of Holley compres- 
sor bleed governors and actuators. Replacement 
or service of these jet engine accessories is literally 
only minutes away from any metropolitan center. 

If you would like a complete brochure of 
Holley products, facilities, and service outlets, 
simply address the Aircraft Division at Holley. 














vital 

electronic equipment 
is " soft mounted ” 


Critical electronic units on the Air Force's Mach 2 
F-105 Thunderchief fighter-bomber are "soft mounted” 
on Lord vibration control systems. Operational 
reliability is thus assured for a toss bomb computer, 
sight amplifier and two integrated electronics chassis. 

Use of resilient suspension systems— custom de- 
signed— provides positive protection against the extreme 
disturbances of the advanced jet environment. By 
working with Lord, F-105 contractors obtained the 





CONTROL- 


IN ONE 


INTEGRATED 


PACKAGE 


HYDRAULIC RESEARCH designs and builds 
complete packages for engine, flight and other 
precision control. Servo, actuator, filters, trans- 
ducers, valves, potentiometers - all are inte- 
grated into one single unit that simplifies test 
and check. Hydraulic Research control pack- 
ages are in use, now, on leading aircraft, mis- 
sile and space craft. 


(1) On ICBM. Controls rocket engine position. 
First fully qualified control actuator. Fea- 
tures extreme environment servo valve. 


(2) On IRBM. For engine positioning. Features 
mechanical position feedback. 

(3) On newest interceptor. Actuates control 
surfaces. Features dual hydraulic systems. 
Responds to manual orelectrical commands. 

(4) On satellite (final stage). Engine position 
control. Features cylinder snubbers, and 
load limiters. 



B-52G . . 


WEATHERHEAD 

The Weatherhead fuel line system for Boeing's B-52G meets heretofore 
unknown requirements in terms of operating characteristics, material prop- 
erties, light weight and unusually large range of sizes (l'A" to 4" I.D.) 
Approximately 75 different assemblies provide continuous distribution of 
fuel in the integral wing and fuselage tanks to the eight jet engines. The 
special hose is impervious to the JP-4 or JP-5 fuels employed, even where 
it remains immersed in fuel. 


In developing the entirely new hose assemblies, Weatherhead worked on the 
specifications with Boeing engineers. Shortly afterward, Weatherhead had 
established mass production of the full range of qualified assemblies. 


This is an example of how Weatherhead smoothly synchronizes its vast 
research and development, engineering and manufacturing facilities to 
originate and supply special needs within tight timetables. Whatever 
your fluid system requirements, look to Weatherhead for assistance from 
concept through production. 


/ O Fuel Line Assemblies on 
Completely New . . . 
Developed and Produced by 


WEATHERHEAD AVIATION and MISSILE GROUP 




A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY 





CRUCIBLE METALS FOR AIRCRAFT AND SPACECRAFT 





a- Titanium slabs are heated prior 
to rolling into continuous sheet 
coils. Crucible's increased capacity 
for producing high purity metals, 
in all sixes and mill forms, is sub- 
stantially reducing costs and de- 
livery times. 

b. Vacuum Melted Alloys are speci- 
fied for gyroscope balls used in 
navigational and fire direction sys- 
tems. The metals' improved prop- 
erties facilitate miniaturization. 

c. Titanium helium storage bottles 
for ICBM Atlas. Titanium, which 
must be vacuum melted, was 
selected because of its high 
strength weight ratio, cold-re- 
sistant properties and corrosion 
resistance. 

d- Basic Melting Processes. Vacuum 
induction melting produces 
"purer" metals than conventional 
air melting because it eliminates 
all sources of contamination ex- 
cept the crucible. Vacuum arc re- 
melting eliminates the crucible 
and permits production of ingots 
Up to 18,000 lbs. 



VACUUM MELTING CREATES SURE Ft- DUTY METALS 


Marked improvements in properties 
produced by High -Purity Metallurgy 


Behind the development of space-age 
metals with entirely new characteristics 
is vacuum melting — a series of proc- 
esses that produce “purer” metals with 
better properties. 

Why Vacuum Melt ? Vacuum melting 
protects molten metal from contact with 
air. It also provides closer control of 
composition, helps eliminate inclusions, 
and minimizes center porosity and seg- 
regation in ingots. 


In the field of vacuum melting, 
Crucible’s position is unique. As the 
leading producer of special purpose 
steels, Crucible’s experience in high- 
quality steelmaking is unsurpassed. 
Through formerly affiliated companies, 
now fully integrated with it. Crucible 
led in the development and commercial 
production of vacuum-melted steels, 
iron, nickel, copper — and titanium. 
Therefore, Crucible’s breadth of ex- 


perience, together with its extensive 
facilities, places the company in the 
best position to provide the “super- 
quality” metals most suitable for any 
given application. ^ 

— One of the Crucible processes is VIM 

— vacuum induction melting. It starts 
with very high-purity raw materials, 
produces extremely pure ingots. A sec- 
ond is VAR — vacuum arc remelting, or 
the consumable electrode process. This 
process, starting with air-melted elec- 
trodes, produces large ingots — up to 
32" diameter x 18,000 lbs. It provides 


metal with low-gas content and greatly 
improved uniformity of properties. The 
third process is VIR — vacuum arc re- 
melting of vacuum induction melted 
electrodes— a double-melting technique. 
It permits manufacture of super-pure 
metals in the full range of ingot sizes. 

Crucible’s experience with all three 
processes, and its facilities for vacuum 
arc remelting its own specially air- or 


yacuum-melted electrodes, provides in- 
dustry with a complete range of vacuum- 
melted metals at the lowest possible cost. 
Only at Crucible is there available this 
experience, flexibility and the facilities 
for vacuum-melting titanium, super- 
alloys, heat-resisting alloys, bearing 
steels, tool steels, stainless steels, elec- 
tronic alloys and nuclear reactor ma- 


If you’d like to know more about 
Crucible’s work in High-Purity Metal- 
lurgy, read: “Quality Aspects and 
Properties of Vacuum Induction Melted 
and Vacuum Arc Remelted Steels and 
Super Alloys” and “Titanium for Air- 
craft and Spacecraft”. Write: Crucible 
Steel Company of America, Dept. 
AFI7, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


CRUCIBLE 


STEEL COMPANY OF AMERICA 





MICRO 


S W 


TCH Precision Switches 



Dependable switches with special capabilities 
for aircraft, missile and rocket applications 


Whether your design calls for a reliable 
switch to operate under heavy shock con- 
ditions, in high temperatures or in quick- 
changing environments, the micro switch 
line provides the widest selection. 

These switches are not only designed to 
meet critical operating conditions, they are 
available in a wide variety of sizes, shapes, 
weights, housings, actuators and electrical 
characteristics . . . eachjust right for a spe- 
cific requirement. 


Consultation with micro switch appli- 
cation engineers is often the short cut to 
good design, saving many hours and days 
of experiments and tests. Such coopera- 
tion costs you nothing. It can pay you 
well to check your switch requirement with 
MICRO SWITCH. 

MICRO SWITCH . . . FREEPORT, ILLINOIS 

In Canada: Honeywell Controls Limited, Toronto 17, Ont. 


Engineers with many years of experi- 
ence in aircraft and missile switching 
problems are at your nearby micro 
switch branch office to assist in your 
design problem. 


Ifl Honeywell 

— WilL MICRO SWITCH Precision Switches 
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Operation Zero Launch: rocket replaces runway! 


The Zel system (Zero Length Launch 1 now makes it possible to disperse and conceal 
military support fighters near the front lines, far from vulnerable concrete runways. 
The pilot starts his engine, cuts in his afterburner, then squeezes a trigger that ignites 
the powerful Astrodyne rocket beneath the aft fuselage. His combat-loaded aircraft 
roars off its launcher. . .smoothly, yet so swiftly it’s flying 275 miles per hour in less 
than four seconds. 

The power that makes this possible— 130.000 pounds of thrust— is delivered pre- 
cisely and reliably by an Astrodyne solid propellant rocket. 

Astrodyne, Inc., an affiliate of North American Aviation, Inc., and Phillips Petroleum Company, 
McGregor, Texas. 






A SIGNIFICANT ADVANCEMENT — 

Differential Type Constant Speed Drive For Aircraft Alternators 
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U. S. Navy’s new 
hunter- killer 
turbocopter 


The Navy's new turbine-pow- 
ered HSS-2 helicopter, developed 
by Sikorsky Aircraft, is this coun- 
try’s newest anti-submarine weap- 
ons system, the first helicopter that 
can both search out and destroy 
enemy undersea craft. 

This versatile helicopter, with 
modifications, is also ideally suited 
for troop, cargo, and rescue opera- 
tionsof other U.S. military services. 

The HSS-2 features a boat hull 
and can operate from land, ship- 
board, water, ice, snow, mud or 
tundra. Twin turbine engines, each 
rated at 1050 shp, give it superior 
range, speed and payload. 

Improved submarine detection 


equipment and an advanced navi- 
gation system developed jointly by 
the Navy and Sikorsky, combined 
with anti-icing equipment for the 
rotor assembly and automatic sta- 
bilization equipment, make the 
HSS-2 an integrated weapon sys- 
tem capable of around-the-clock 
all-weather operation. 

Now in production, the HSS-2 
is Sikorsky's second boat-hulled 
turbocopter. It joins a family of 
Sikorsky helicopters whose service 
is unequaled in military and com- 
mercial operations throughout the 
world. SIKORSKY AIRCRAFT, 
Stratford, Connecticut. A division 
of United Aircraft Corporation. 



EDITORIAL 
ANP's Political Pitfalls 


(Rep. Melvin Price, chairman of the Research and Devel- 
opment Subcommittee of the Joint Committee on Atomic 
Energy and a persistent advocate of placing a nuclear-pow- 
ered aircraft into the air at the earliest possible date, outlined 
the political pitfalls that have beset the U. S. ASP program 
during the 12 years of its rocky existence in a speech pre- 
pared for delivery last week at a meeting of the Aircraft 
Luncheon Club in Washington. Rep. Price also expressed 
the hope that the Administration and the Defense Depart- 
ment may finally be on the verge of drafting a firm program 
for the development of a nuclear aircraft. Aviation Week 
is reproducing below major portions of the speech because 
of its interest and significance to industry.) 

. . . The nuclear-powered' plane, despite its advanced 
technical status, has been with us for over a dozen years 
now and has been the object of intense interest and sup- 
port by the Joint Committee on Atomic Energy of the 
Congress. . . . 

By 1955, the direct cycle propulsion system had been 
developed to a point where the Air Force proposed to 
try it out in a flying testbed, utilizing a modification of 
the B-36 bomber. The technical people in the field 
now feel that if this program had gone forward vigorously, 
the chances are good that we would have had such a 
flying testbed in 1957. 

You may remember this B-36 flying testbed concept 
was effectively spiked bv Secretary Wilson in 1953 in 
his famous "Shitcpoke” statement, and the whole ANP 
program was virtually canceled. Only the most strenuous 
efforts on the part of the program's advocates and the 
Joint Committee kept the project alive, albeit on a 
clearly reduced basis. 

Then in 1955 the Air Force built up another head of 
steam for a high performance nuclear bomber, includ- 
ing a complete weapons system, basing its proposals on 
promising technical developments to that point. This 
was approved and the large scale project was begun, 
only to fall of its own weight in 1957. The disapproval 
of this concept in 1957 by the Defense Department had 
unfortunate ramifications far transcending the mere can- 
cellation of the high performance idea. 

The effect of this action, which we can still feel today, 
was to place the whole concept of effective nuclear flight 
in doubt in the minds of many people, and this period 
of disenchantment reversed the impetus in Washington 
toward pressing ahead to a successful resolution of the 
technical problems involved. . . . 

In the fall of 1957, a more realistic proposal was 
brought forward in the Pentagon to proceed with a 
flying testbed utilizing a modified conventional plane 
as the carrier of the nuclear propulsion system. This 
proposal, which was based on sound technical considera- 
tions, was on its way to approval by the Secretary of 
Defense until the intervention of two new and im- 
portant factors. 

One of these was the emergence of a special panel 
set up by the President's Scientific Advisor, Dr. (James 
R.) Killian, who raised serious questions about the readi- 
ness of the project technically to go forward to a proto- 
type flight program. It is interesting to note that this 
“expediting" group, whose review of the project was 


cursor)’ in nature, intervened with the Defense Depart- 
ment in an “advisory" capacity before the Defense 
Department itself had made its recommendation to the 
President. 

The second factor which emerged at this time was a 
sudden renewal of interest in the ANP program by the 
Navy, who took sharp issue within the Defense Depart- 
ment on the dominant role which had been assumed by 
the Air Force in the program. While I am all for active 
Navy participation in the program, together with the 
Air Force, this particular action by the Navy created 
confusion within the Defense Department as to appro- 
priate assignment of responsibilities. Before the smoke 
had cleared, the Killian Committee had gone to work 
and the flying testbed concept once again bit the 
dust. . . . 

In an attempt to meet this question of usefulness 
which had been raised by the President, the Air Force 
last year established a requirement for the so-called 
CAMAL system, which called for the construction of 
a new prototype aircraft capable of serving as an initial 
test vehicle and later, with any necessary modifications 
in the design, as an operational military aircraft. While 
no approval of this requirement has yet been made by 
the Defense Department, plans are proceeding and 
Convair has recently been selected in a competition with 
Lockheed, to develop designs for the airframe. . . . 

I think it must be evident from the brief history I 
have described to you, that the ANP program has been 
beset by a multitude of problems since its inception. . . . 

. . . Particularly vexing, after twelve long years, is the 
fact that the program still has no firm target date for the 
first flight and our scientists and engineers in the field 
still don't know where they stand as to the future pros- 
pects for the program. . . . 

. . . Unless I am sadly mistaken, I think the concept is 
finally percolating through to those who have responsi- 
bility for making this decision on a flight program. I 

Early last month a critical scries of discussions was 
held between representatives of the Defense Department 
and AEC with regard to possibilities for development 
of a flight program. I gather the consensus of these 
sessions was that a draft paper should be prepared for 
presentation to the President, recommending the initia- 
tion of a flight program. 

I believe this paper would have gone forward to the 
President except for the untimely death of Secretary’ 
Quarles. . . . 

Responsibility for the ANP project has, since Mr. 
Quarles’ departure from the scene, been vested in Dr. 
Herbert York, Assistant Secretary of Defense for Re- 
search and Engineering. Members of the committee 
got together informally with Dr. York and Mr. (John A.) 
McCone, chairman of the AEC, a couple of weeks ago 
to discuss the progress of the program and the question 
of whether or not plans are being made to go forward 
with the prototype flight program. At that time, we 
agreed that the Defense Department and AEC would 
report to the committee some time this month on what 
action is to be taken. . . . 


Y 



EASTERN.. • pioneer 


in 


auxiliary power subsystems 


lower weight units tli 

Eastern's experience as pioneers ot the thermal frontier provides tt 
aU-important knowledge to solve temperature problems at each stage 

HYDRAULIC POWER UNITS 


produced power packs with capacity to 1.5 G.P.k 
2,500 P.S.I. Units are completely sealed and I 
for operation at any altitude and attitude. 

ELECTRONIC TUBE C00LIN6 UNITS 

Liquid cooling of I 

reliable control o , „ 

creating designs based on pioneering experience, Eastern provides 
compact, lightweight equipment for up-to-the-minute missile needs that 
meet military requirements. 

Cooling units have 50 to 50,000 watts dissipation rates, and refrigera- 
tion-type cooling units are furnished from 100 to 6,000 watts. Come 
.. .t- !- fieio j or complete and creative engineering help. 

EASTERN PRESSURIZATION UNITS 
I electronic systems that depend on a supply of precisely controlled 
pressurized air are protected by these units. A continuing program 
research and development on compressors, dehydators, and air 
trol systems insures that your Eastern pressurization unit features 
y latest advances in this field for compactness, high temperature 




TESTED reliability in auxiliary power 


WHO'S WHERE 


In the Front Office 

Gustav Wedell, 1959 board chairman of 
Scandinavian Airlines System, Inc. 

Frederick F.. Hines, a director. Electronic 
Engineering Co. of California, Santa Ana. 

Oliver J. Grccmvay, president, and 
Guy B. Eiltrckin, vice president and gen- 
eral manager, Communication Accessories 
Co., Lee's Summit, Mo., a subsidiary of 
Collins Radio Co. 

E. O. Cocke, senior vice president and 
system general manager, Trans World Air- 
lines, Inc. Also: Floyd B. Hall, vice presi- 
dent and general transportation manager. 
Transportation Division; Louis P. Marecnal, 
vice president and general sales manager. 
Sales Division. Other new officers of the 
Transportation Division arc: Robert D. 
Mueller, assistant vice president-flight op- 
erations, and J. J. Grccnwald, assistant sice 
president-passenger service. 

Richard W. Cook, deputy group execu- 

Macliinc &■ Foundry Co.'s Government 
Products Group, Washington, D. C. 

B. J. Driscoll, vice president-general 
manager. General Applied Science Labora- 
tories, Inc.. Hempstead, N. Y. 

Dr. Herbert Trotter, Jr., senior vice 
president-engineering and research, Syl- 
vania Electric Products, Inc., subsidiary of 
General Telephone & Electronics Corp., 
New York. N. Y. 

Robert D. Richmond, a vice president. 
Canadair, Ltd., Montreal, Canada, subsid- 
iary of General Dynamics Corp. Mr. 
Richmond will take charge of Canadair's 
newly organized Missiles and Systems Div. 

John B. Darrali, vice president and gen- 
eral manager, the Budd Co.'s Defense 
Division, Philadelphia, Pa. 

Maj. Gen. Dudley Durward Hale 
(USAF, ret.), assistant to the president, 
Cook Electric Co., Chicago, III. 

Maj. Gen. Joseph D. Caldara, Air Force 
Director of Flight Safety Research, has 
been appointed to the newly organized 
Office of Deputy Inspector Ccncral-Safcty, 

George F. Hannaum, vice president, and 

Aerospace Industries Assn., Washington, 
D. C. Mr. Hannaum continues as assist- 
ant general manager of AIA. and Mr. 
Wright as executive assistant to the presi- 

Jacob M. Rocv has been named Na- 
tional Aeronautics and Space Administra- 
tion's Small Business Adviser. 


Honors and Elections 


., Com- 


Maj. Gen. Otis O. Benson, 
mandant of the Air Force School of Avia- 
tion Medicine at Randolph AFB, has been 
named president of the Pan American Medi- 
cal Assn.'s Section on Space Medicine. 

Dr. Arvin J. Klein, a Medical Corps 
captain serving as a flight surgeon at the 
■1050th U. S. Air Force Hospital, Bergstrom 
AFB. h ' ' ' ' ' 


of tl 


been s> 
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INDUSTRY OBSERVER 

► National Aeronautics and Space Administration is investigating methods 
of detecting the re-entry of ballistic missile nose cones by picking up with 
radar the ionized particles, or "ion sheet," the cone gives off as it strikes 
the molecules of the atmosphere. For the tests, NASA has developed a 
four-stage research missile which fires a recovery package to an altitude of 
approximately 200 mi. At peak altitude and after separation of the final 
stage, three small rocket motors in the package fire in quick succession, 
driving the package back toward earth at speeds of approximately 16,000 
mph. An initial vehicle in the program already has been launched. Massa- 
chusetts Institute of Technology's Lincoln laboratories is cooperating in 
the project and providing the radars used in attempts to detect the “ion 
sheet’’ given off by the velocity package. 

► Thompson Ramo Wooldridge officials are continuing search for a suitable 
buyer for Space Technology Laboratories. Negotiations with several edu- 
cational institutions reportedly have fallen through over question of price. 

► First XLR99-RM-1 liquid propellant rocket engine for North American's 
X-l 5 research aircraft is on its way to Edwards AFB, Calif., from Reaction 
Motors Division of Thiokol Chemical Corp. First engine is a non-flving 
powerplant and will be used in ground tests and run-ups to provide experi- 
ence in fueling, handling and other procedures. Contract also calls for a 
second non-flving engine which is now undergoing qualification testing and 
static firing on the Reaction Motors test stand in Denville, N. J. First 
flight version of the XLR99-RM-1 will be delivered as scheduled in July 
(AW Mar. 30, p. 59). Actual flight testing of the X-l 5 with the new 
engine is still expected to take place some time this fall. Initial power for 
the X-l 5 pending installation of a single XLRO-RM-1 is being supplied by 
two Reaction Motors XLR1 1-5 engines. 

► Cancellation of the Fairchild J83 engine program has forced a reorien- 
tation of the development of Northrop Aircraft’s Q-t target drone. The 
drone, now designated the Q-4B, will be retrofitted for the General Electric 
J85, with operational deliveries to the Air Force scheduled to begin in 1961. 

►To provide a more equal— and favorable— basis for comparison with solid 
propellants, liquid propellant rocket manufacturers have generally agreed on 
1,000 psia. combustion chamber pressure as the primary standard for 
reporting liquid propellant performance. This is the same pressure that is 
being used in the calculation of solid propellant performance and gives a 
higher reading than the 300 psia., 500 psia. and 600 psia. combustion 
. chamber pressures commonly used in the past for figuring liquid propellant 
performance. 

► Wcstinghouse Air Arm Division has been formally notified by North 

tronic countermeasures system for the B-70. North American originally 
picked Westinghousc over a team headed by General Electric and Radio 
Corporation of America but its choice was questioned by Wright Air Devel- 
opment Center (AW May 18, p. 23). 

► Thirty-fifth Convair B-58 Mach 2 bomber is now well along the final 
assembly line at the Ft. Worth Division. Current Air Force contracts for 
the B-5'8 cover 106 aircraft. 

► Operations and maintenance of the power facilities for the SAGE-Boeing 
Bomarc bases in Air Force's Northeast Air Defense District will be con- 
ducted by Vitro Engineering Co. under a $2.2 million USAF contract. 
Facilities will lie located at McGuire AFB, N. J.; Stewart AFB, N. Y.; Syra- 
cuse AFB, N. Y.; Topsham AFB, Me., and Fort Lee, Va. 

► Federal Aviation Agency has asked Defense Department and the airlines 
to relinquish total of five mcgacvclcs of radio spectrum bv July, 1960, for use 
in expanding traffic control facilities. Airlines appear willing to give up two 
megacycles requested of them, but Defense Department is opposed to giving 
uj> 132 to 135 me. band now planned for use with Nike Zeus ICBM defense 
missile. The President is expected to override Defense Department objection. 
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Wasliington Roundup 


Unicom Decision 

Watch for an Army decision on a contractor to head 
its new Unicom global communication system improve- 
ment/dcvclopment program within the near future, 
sometime probably in July. Five teams of companies 
have submitted bids. The program is in some ways 
comparable to Air Force's recently launched 480-L com- 
munication system research and development project 
awarded to International Telephone &• Telegraph Corp. 

'Master' Air Defense Plan 

A "master plan” for U. S. air defense reportedly stick- 
ing with the Defense Department and Administration de- 
cision to produce both the Air Forcc-Bocing Bomarc 
interceptor missile and the Armv Nike Hercules point 
defense system despite demands in some congressional 
quarters that one or the other be eliminated was sched- 
uled to be presented to Congress in executive session 
late last week by Defense Secretary Neil McElrov. 

The plan may. however, call for fewer missiles in both 
categories than that originally requested in the Adminis- 
tration's Fiscal 1960 budget and may approve a cutback 
in North American F-108 Mach 3 interceptor program. 

A revised program for, or at least a new look at, air 
defense was urged by Congress earlier this year after 
claims and counterclaims regarding the relative merits 
of the area-defense Bomarc vs. the point-defense Nike 
Hercules were pubhclv debated. The House Defense 
Appropriations Subcommittee, after listening to the con- 
flicting claims of Air Force and Arinv officials during 
Fiscal 1960 budget hearings, called for an immediate 
re-examination of the entire program at the highest level. 

Symington: More SAC Funds 

Meanwhile, Sen. Stuart Symington (D.-Mo.), a mem- 
ber of the Senate Defense Appropriations Subcommittee, 
last week reiterated his criticism that the U. S. is spend- 
ing "billions" for obsolete air defense systems which 
“could not present heavy losses" in the event of an 
attack, when the nation should be modernizing the Stra- 
tegic Air Command, its major war deterrent power. 
Under the present program, he said, only 5% of tiic Air 
Force's B-47 bombers arc scheduled to be replaced bv the 
Convair B-58 Mach 2 bomber over a three year period. 

NASA Budget- Approval 

Authorization for the National Aeronautics and Space 
Administration's full Fiscal 1960 budget request of 
S485.300.000 cleared Congress last week when the House 
accepted Senate amendments without sending the bill 
to conference. The measure authorizes appropriations 
of S94.4 million for salaries and expenses. S333 million 
for research and development and S57.8 million for con- 
struction and equipment for Fiscal 1960. 

Senate amendments accepted by the House arc: 

• Restoration of $4.7 million for construction of a new 
central facility for high-energy solid and liquid fuel rocket 
propellants deleted by the House. 

• Restricted House provision that would permit use of 
research and development funds for capital items by 
requiring NASA to first notify both the House and Senate 
space committees of the nature, location and estimated 
cost of the facility. 


• Deleted tenninal date of July 30, 1963, on a provision 
which requires prior congressional authorization of 
NASA appropriations, thereby making the requirement 
one of indefinite duration. 

Contractor Security 

NASA reported last week that it also has completed 
an agreement for the Defense Department to act on its 
behalf in security matters relating to contractors. Under 
terms of the agreement, the Defense Department will 
issue security clearances to employes of NASA con- 
tractors and inspect contractor facilities and operations. 
The arrangement applies to both contracts administered 
by one of the military departments for NASA and those 
administered solely by NASA, 'flic Defense Depart- 
ment. by making its Industrial Security Program available 
to NASA, has eliminated the need for the agency to 
establish a similar program of its own. 

Air Transport Panel 

Civil Aeronautics Board officials, airline attorneys and 
airline representatives arc scheduled to participate in a 
panel discussion on legislative or administrative problems 
affecting the industry today at a hearing of the House 
Subcommittee on Legislative Oversight. Topics for dis- 
cussion include: 

• Legislative or administrative measures which have been 
or should be taken to preclude any attempts to influence 
Board members or employes. 

• Role of hearing examiners and what legislative measures 
should be taken to increase their stature and effectiveness. 

• Role of commissioners, immediate staffs and agency 
staffs, division of responsibilities and the present strength 
and weaknesses of the organizational system. 

• Efficiency of the Board and changes necessary in exist- 
ing statutory provisions to enable its commissioners to 
cope with the increasingly enormous volume of business 
coming before them. 

AAXICO Request 

AAXICO all-cargo domestic carrier, which asked the 
Civil Aeronautics Board for subsidy relief more than a 
year ago (AW April 28, 193S, p. 46). is now concentrat- 
ing on military contracts and has asked the Board for 
pcmiission to suspend its scheduled cargo operations bv 
June 30. The carrier has been named low bidder on 
four out of seven Logair (Air Force) contracts which, it 
believes, should earn more than $12 million. 

Mobile Lounge Contract 

Federal Aviation Agency has announced the letting of 
proposals for design, construction and testing of a proto- 
type mobile lounge to be used for tcnninal-to-aircraft 
passenger transportation at Washington International Air- 
port, Chantilly, Va. (AW' April 13, p. 41). The agency 
has set a time schedule calling for completion or the 
prototype structural, mechanical and engineering features 
by Feb. 1, 1960, and a completed prototype plus produc- 
tion plans and specifications by May 1. I960. In-service 
testing of the prototype will be conducted by the con- 
tractor at an airport selected by FAA before the vehicle 
is turned over to the agency for final acceptance. 

—Washington staff 
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Soviet Missile Launching Submarines Sighted 


Two types of Soviet missile snbiiiiinncs have been sighted on 
operational patrols in the Atlantic. Aviation Week artist's 
conception (below) has been identified as a long-range, con- 
ventional-powered ballistic missile submarine, probably a modi- 
fied "Z" class, which reportedly is in large-scale production. 
Its solid propellant missiles arc stored vertically in the 30-ft.-high 
conning tower. Missile exit ports (see sketch) arc four feet in 
diameter. Both may be launching tubes or one may be used to 
bleed off exhaust gas at launch. It is not known whether 


launches can be made from below the surface. It is known, 
however, that it can cruise from its home port to a position 
near Rio de Janeiro, stay on station for 20 days and then return 
—all without positive evidence of any refueling while cn route 
home. Picture of the Soviet submarine (above), also a modified 
version of the /, class with an enlarged conning tower, was 
taken recently by a Navy patrol plane south of Iceland. 
The submarine’s store of missiles, which are also probably ballis- 
tic, may be located in the conning tower. 
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Air Force Tightens Contract Procedures 

Additional auditors employed; plan to notarize cost 
statements approved in wake of GAO report. 

By Katherine Johnsen 

Washington— Air Force last week took steps to tighten its control over con- 
tract pricing, responding quickly to the congressional clamor touched off by a 
General Accounting Office report which showed excessive pricing of $30 mil- 
lion in 14 contract cases with industry (AW June 8, p. 26). 

GAO declared that the over-pricing was due to the fact that prime con- 
tractors knowingly misquoted subcontract costs or entered into fixed-price, 
rather than Tedeterminable, contracts on new types of equipment on which 
there are no cost guidelines or that USAF had been negligent in catching 


unintentional errors in contracts. 

Philip B. Taylor, Assistant Air Force 
Secretary for Materiel, who said USAF 
considered the GAO report "fair and 
constructive,” told the House Armed 
Sendees Investigating Subcommittee 
that: 

• Funds have been transferred from 
other accounts so that 203 additional 
auditors can be hired to police procure- 
ment contracts. At present, the Air 
Force has approximately 1,000 auditors 
in its employ. 

• USAF agrees to a proposal to require 
contractors to have their cost state- 
ments notarized, so that, as in the case 
of income tax returns, they could Ik 
subject to prosecution for any wilfull 
misstatement. Subcommittee members 
complained that Air Force's original 
plan for certificates of correctness from 
contractors had no "bite.” 

• USAF has already obtained reduc- 
tions from most of the contractors in 
the eases of over-pricing due to exces- 
sive estimates. These cases totaled $17 
million out of the $30 million. 

Major Cases 

Details on the three major cases in- 
robing a total of $15 million, as out- 
lined to the House Subcommittee, in- 

• Boeing Airplane Co. GAO claimed 
subcontract costs used by the company 
on two B-52 contracts totaling S72 
million were excessive by $5 million. 
Boeing has agreed to a S4.1 million re- 
duction. Air Force said it is still “not 
satisfied." Later, William M, Allen, 
Boeing president, issued a statement 
saying that: "Tire GAO has not ac- 
cused the Boeing company of bad 
faith in these matters. Like several other 
companies, Boeing has submitted ad- 
justments ... Too often, criticism of 
individual transactions such as these 
creates an impression of unwarranted 
profits, whereas in fact other estimate 
developments cause profit reductions. 
The important figures are those relat- 
ing to the complete programs. Boeing 
stockholders are familiar with these 


total results, reflected in the company’s 
modest earnings . . .” 

• Lockheed Aircraft Corp. GAO said 
subcontract costs for airframe compo- 
nents for C-130A transports were over- 
priced bv S4.1 million. Lockheed has 
agreed to a price reduction of S4.9 mil- 
lion, substantially more than the GAO 
claim. 

• McDonnell Aircraft Corp. GAO 
charged that estimates used by the com- 
panv in negotiating a target price of 
$102 million for USAF F-101A aircraft 
contained estimated subcontract costs 
which McDonnell knew were $5.2 mil- 


lion higher than it was going to pav. 
Unable to reach agreement with the 
company, the Air Force has turned the 
case over to Justice Department. 

Meanwhile, there arc these major de- 
velopments to watch for: 

• House Armed Sendees Investigating 
Subcommittee headed bv Rep. Edward 
Hebert (D.-La.) will begin public hear- 
ings early next month on the hiring of 
former military officers and civilian offi- 
cials of Department of Defense by 
companies doing business with the 

• General Accounting Office will sub- 
mit a report covering overpricing on 
Navy aircraft and electronics contracts 
to Congress early in July. 

• Senate Armed Services Subcommittee 
headed by Sen. Strom Thurmond (D- 
S. C.). is tentatively scheduled to begin 
hearings on military procurement legis- 
lation on June 22. 

Hebert Probe 

Rep. Carl Vinson (D.-Ga.), chainnan 
of the House Armed Services Commit- 
tee. tinder overwhelming congressional 
pressure, directed the Hebert subcom- 
mittee to move forward with the in- 
vestigation of fonner military officers 
employed in defense industries. An 


Japanese Near Fighter Decision 

Japanese decision on which U. S. fighter to use for its Self Defense Force— 
the Grumman FI1F-1F or Lockheed F-104C— will be made before the end of this 
month, capping a controversy between the Japanese Defense Agency and some mem- 
bers of the Japanese Diet. 

Japanese Defense Agency still favors the Grumman plane, which was tentatively 
chosen by the Joint Defense Council on April 12. 1958. Decision, however, was 
sharply criticized by some members of the Diet who favor the F-1(MC. Their 
strongest argument backing the Lockheed plane is the price of S750.000 per plane 
offered to the Japanese government; price for the Grumman F11F-1F (designated 
98J-11 for export) was about SI million. This price per plane was proposed jointly 
by Grumman and Mitsubishi Heavy* Industries by order of Japanese Defense Agency, 
after the tentative decision. 

Feeling within Japanese Defense Agency is that the F-1(HC price would rise 
to more than SI million when specifications are complete. It was pointed out that 
F-10-f price to West Germany was about SI, 360.1100 per plane. 

At present, there is a movement in the Japanese Defense Agency to compromise 
in the selection conflict, and buy both airplanes. Originally, the Agency wanted 300 
Grumman 98J-lls but that was downgraded to about 200. If both aircraft were 
ordered, the quantity* again would be changed, but feeling is that not more than two 
squadrons of F-10-tCs would be involved. Engines for both would be General Elec- 
tric J79-7 turbojets. 

Sources indicated that if both fighters ore chosen, the F-104C will be built by 
Lockheed at Burbank. Galif., and the F11F-1F will be built in Japan by Mitsubishi. 

Armament for these aircraft would be Sidewinder SW-1A (advanced version) 
air-to-air infrared tracking missile, which has a liniitation-of-firing angle when pointed 
toward the sun. cutting its effectiveness in this area. 

Later on, the Hughes GAR-ID Falcon or the Raytheon Sparrow III probably 
would be used. Choice of a future missile will be decided bv the type of aircraft fire 
control sy stem selected by Japanese Defense Agency. Systems under consideration and 
competing arc a modified Hughes MG-10 system and a modified Westinghouse 
Acro-13G system. 
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amendment to the Fiscal 1960 defense 
budget which would have barred con- 
tracts to companies hiring officers who 
had been retired from the military serv- 
ice for less than five years was narrowly 
defeated on the promise that the Armed 
Services Committee would undertake 
the investigation and consider legisla- 
tion in the field. Tire amendment, 
sponsored by Rep. Alfred Santangclo 
(D.-N. Y.), was first passed 130 to 131 
on a standing vote, then defeated 125 
to 147 on a teller vote. 

'Unhealthy Situation' 

Rep. Santangclo told the House that 
the influx of former military men into 
defense industries "is a very unhealthy 
situation and should be changed imme- 
diately. It can hare a very definite 
effect on contracting policies and pro- 
cedures within the Defense Depart- 
ment. It can result in unnecessary ex- 
penditures and waste." 
lie added: 

28 


‘‘Persons within the Department who 
may be looking forward to possible em- 
ployment within a certain organization 
after retirement can display partiality 
and favoritism without ever realizing it. 
Further, prominent military figures in 
retirement can have a great influence 
over their former subordinates who are 
still in the Department. Contact at 
social and professional gatherings be- 
tween active and retired officers can 
provide a perfectly natural setting for 


USAF Radar Plans 

Washington— Air Force plans to pro- 
cure 25 new frequency diversity search 
radars and 24 frequency diversity height 
finder radars during Fiscal 1960. New 
type radar is less vulnerable to enemy 
electronic countermeasures and has 
greater range and altitude coverage than 
existing air defense radars it will replace 
(AW May 18, p. 23). 


influence and favoritism." The three 
measures being considered by Sen. 
Thurmond's subcommittee arc: 

• Legislation sponsored by Sen. Lcvcr- 
ett Saltonstal! (R.-Mass.), which was 
an outgrowth of last year's hearings on 
the Soviet military-space potential by 
the Senate Preparedness Subcommittee 
headed by Sen. Lyndon Johnson (D.- 
Tcx.). Philosophy behind the bill is to 
accelerate the production of advanced 
weapons and cut back on handicapping 
reviews, checks and audits (AW Aug. 
IS, p. 26). With the sharp change in 
congressional attitude that has evolved, 
there is little likelihood of favorable 
action on this measure at this time. 

• Legislation sponsored by Sen. John 
William (R.-Dcl.), which would rigidly 
tighten all negotiated procurement. If 
has gained substantial support in Con- 
gress. Hie only justifications for nego- 
tiation— instead of open bid— would be 
in cases where public disclosure of the 
procurement would involve national 
security or where a new-type product 
were involved. Reports on all nego- 
tiated procurements would be sub- 
mitted to the U, S. Attorney General. 

• Legislation backed by the 45-member 
New York delegation which would re- 
quire increased competition in negotia- 
tion, The New Yorkers claim that, 
if there were more competition, air- 
craft and missile procurements now 
concentrated in the West Coast area 
would shift to New York and other 
eastern states afflicted with high unem- 
ployment. 

Contract Control 

In reporting improvements in fiscal 
control over contracts last week in the 
Hebert subcommittee, USAF Assistant 
Secretary Taylor cautioned the sub- 
committee that the controls should not 
be so extensive that they "defeat the 
primary mission of defense.” 

Gen. Samuel F.. Anderson, com- 
mander of the Air Materiel Command, 
and Maj. Gen. W. A. Davis, deputy 
director of the procurement at AMC. 
sharply challenged earlier testimony by 
Air Force prime contractors that they— 
rather than USAF Weapon System 
Project Officcs-arc weapon systems 
“managers" of certain defense projects. 
The contractors were North American 
Aviation, Inc. (AW April 20, p. 31); 
Lockheed Aircraft Corp. (April 27, p. 
31): and Convair Division of General 
Dynamics Corp. (AW May 18 p. 2S). 

From their testimony, Gen. Anderson 
said he "wondered if they rcallv did 
know their function." Gen. Davis said: 
“It is the responsibility of the Weapon 
System Project Office to plan, program, 
direct and control all facets of the par- 
ticular weapon system in consonance 
with the Air Force program without 
functional duplication of the work be- 
ing performed by the contractor . . .” 
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Seconds after drop from B-52 mother ship, X-15 emits white plume of hydrogen peroxide fuel used for control system operations. 


X-15 Makes Successful Free Flight 


Edwards AFB, Calif.— North American 
X-15 upper atmosphere research aircraft 
dropped away front its Boeing B-52 mother 
ship last week to begin a successful 5 min. 
10 sec. free flight before touching down at 
Rogers Dry Lake here. Test pilot Scott 
Crossficld termed the flight an unqualified 

Released from the B-52 at a speed of 
Mach 0.80, the X-15 glided in a large S-turn 

handling and flaps was judged. The aircraft 
touched down at 160 kt. in a fairly nose- 
high attitude; friction of the two steel rear 
skids caused the nose wheel to contact the 
^ground almost immediately with what 
appeared to be considerable force. Nose gear 
contact, however, was not as great as anti- 


cipated. Landing run was about 4,600 ft. 

Ventral fin of the X-15 was jettisoned just 
prior to landing. During flarcout. the air- 
craft porpoised through several diverging 
longitudinal oscillations; Crossfield said 
these were pilot-induced as lie attempted to 
establish the degree of control effectiveness 
available in the landing configuration. 

Drop altitude of 38,000 ft. was reached 20 
min. after takeoff. Weight of the X-15 at 
drop was slightly more than 13,000 lb. 

Next step in the scries of demonstration 
flights that will be conducted by North 
American Aviation before turning the X-15 
over to a joint National Aeronautics and 
Space Administration-Air Force-Navy team 
will be a captive flight at maximum gross 
weight. 



Lockheed F-104 chase plane follows the X-15 . flight. The X-15 carried no rocket fuel. 
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Bomarc nose radome is deliveied with protective cover to Bomarc IM-99B is fired for the first time. Cruise propulsion is delivered 
No. 4 launch pad. Bomarc B has the ability to sweep a by two Marquardt RJ43MA-7 ramjets (AW May 11. p. 72). Ramjet 

corridor with its improved target seeker and strike any fuel is JP-4 rather than 80 octane, which simplifies logistics, since it is 

target it finds. plentiful at USAF bases. 
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Boeing IM-99B Bomarc interceptor missile is delivered (left) in a Douglas C-124A Globemastcr to skid strip at Air Force Missile Test 
Center's Cape Canaveral, Fla., assembly and launching area. At right the missile, on ground handling dolly, is rolled down ramp. Metal 


:r protects rocket nozzle. 


USAF Test-Fires IM-99B Bomarc for First Time 



Space Technology 


NASA Plans Telescope-Bearing Satellite 


San Diego— Preliminary planning and 
some direct experimentation now is 
under way for a satellite astronomical 
observation platform, it was disclosed at 
the American Rocket Society semi- 
annual meeting here last week. 

Information on the National Aero- 
nautics and Space Administration proj- 
ect was presented by James Kupperian, 
Jr., of NASA Washington headquarters. 
He indicated that present thinking en- 
visions a maximum telescope size of 36- 
in. as a part of a total 2,500 lb. payload, 
or an assortment of smaller size tele- 
scopes or combinations of telescopes 
and other equipment. 

Orbit distance would be 500 mi. in a 
path as nearly circular as possible. After 
complete stabilization is accomplished, 
accuracy would be maintained to within 
1 sec. of arc. Attitude stabilization and 
changes would probably be by means of 


Armament Control 

Wyandanch, N. Y.— Active and pas- 
sive radar techniques will be combined 
in a new all-weather armament control 
system being developed for the Air 
Force for installation in two of its Cen- 
tury-series fighters. The passive tech- 
nique, called Pacor (for passive correla- 
tion), has been developed and tested by 

gine & Airplane Corp. under a S300.000 
contract from Wright Air Development 
Center (AW July H, p. 33). Pacor will 
be integrated with its complementary 
active radar system by Hughes Aircraft 
Co., prime contractor for the fire con- 
trol system. Hughes awarded a S3 mil- 
lion contract to Fairchild 10 days ago 
for development and production of pro- 


Pacor is an outgrowth of Fairchild’s 
Padar (passive detection and ranging sys- 
tem) which obtains information on the 
location of enemy aircraft through recep- 
tion of radar signals such as arc radiated 
by a bomb-nav radar, determining azi- 
muth and elevation directly and range 
data by measuring the time of arrival be- 
tween the direct signal and the signal 
reflected from the ground. 

Pacor apparently is a more sophisti- 
cated technique capable of operating 
from other types of electrical radiation, 
possibly such as might be generated by 
jammers or data link transmitters. One 
advantage of this type of combined fire 
control system would be that an at- 
tacking fighter could employ its active 
radar until the target attempted to de- 
fend itself with electronic countermeas- 
ures, at which time the passive system 
could take control and track the target 
by the radiated jamming signal. 


flywheels, Kupperian indicated. Con- 
trol would be remote, with the required 
instrumentation power obtained from 
solar-type sources. 

The unmanned station would be used 
for a variety of purposes, Kupperian in- 
dicated. At the 500 mi. distance, in a 
perfectly circular orbit, the satellite ex- 
pected life would be in the order of 200 
years, and the end of the project or 
projects it was intended to accomplish 
would bring an end to the vehicle’s use- 
fulness rather than any normal type 

It was indicated also that such a 
satellite, rather than be allowed to re- 
main in orbit after its usefulness was ex- 
pended, might carry from launch a 
destruct provision which could be acti- 
vated and the vehicle destroyed. 

Preliminary planning which deals 
with "what do we want to do out there” 
than how do we do it, is now being 
accomplished, Kupperian said, since the 
Vega booster in two-phase configuration 
would be sufficient to accomplish the 
lifting and orbit injection tasks. 

Space Smog 

Among the factors to be considered 
in operation of such an astronomical 
platform. Kupperian said, is smog in 
space, which is a collection of debris 
which occasionally appears and reduces 
spatial visibility much as it is reduced by 
tne ground-based phenomena which 
gave rise to the word. At its planned 
nominal altitude, the satellite would be 
inside the Van Allen radiation belts, 
allowing a certain degree of latitude in 
the method of gathering and transmit- 
ting to the ground the astronomical in- 
formation gathered. 

Useful tasks for the satellite would 
include corona studies, spectroscopic 
analyses of stars in the far ultraviolet 
spectrum, and observations in infrared 
which would be used to detect cold 
planets on the order of 10 light years 
distant. 

As planned, according to Kupperian, 
the actual satellite would be composed 
of the telescope and its guidance and 
control equipment, with suitable shield- 
ing, rather than a separately designed 
vehicle with the telescope or telescopes 
and associated equipment added. This 
type of design would save weight and 
improve utilitv of the available 2,500 lb. 
aggregate payload. 

One system described by Kupperian 
would be composed of a combination of 
six telescopes, each with the same 
orientation but with different filters to 
obtain different measurements of the 
same object under study. 

Prior to the main astronomical obser- 
vation platform being sent into orbit, a 


sun study would be conducted, and this 
now is in the planning stage, Kupperian 

This would make use of equipment 
orbiting at 300 mi., and would use a 
Thor Delta as launching vehicle. 

A new name for an old facility was 
described by Lt Druce Pine of USAF 
Ballistic Missiles Division. Called a 
"space crew holding facility,” it essen- 
tially is a facility where space crews 
would stay and receive late stages and 
last up-to-the-minute training prior to a 
space flight. 

The facility, which would be similar 
to those used in World War II before 
pilots were assigned to operational 
squadrons, would make much use of 
multiple capability simulation equip- 
ment and provide controlled living con- 
ditions to preclude infection of space 
pilots by such things as colds which 
could delay or abort special missions. 

A facility which follows closely in the 
specifications for its design the para- 
meters outlined by Pine will be built at 
Cape Canaveral, Fla., for the Mercury 
astronauts. 

The time during which space pilots 
would be held in the facility. Pine said, 
varies in estimates of from four weeks 
minimum to 12 weeks maximum. Dur- 
ing this period, the pilots would be able 
to vvork problems in multiple capability 
equipments such as centrifuges which 
arc closed-loop systems reacting accord- 


Operational Atlas 

Sim Diego— Limited operational capa- 
bility will be achieved with the Atlas in- 
tercontinental ballistic missile at Van- 
denberg AFB early this summer, Maj. 
Gen. David Wade, commander of the 
First Missile Division said when ques- 
tioned at the American Rocket Society 
meeting here last week. 

Wade acknowledged that five recent 
Atlas failures, two with C models, three 
with D (operational) versions of the mis- 
sile, will affect the time schedule to a 
degree, but refused to say to what de- 
gree. However, it is known that Atlas 
cannot be fired in the operational con- 
figuration from the operational site until 
clearance is given by the Air Research 
and Development Command subsequent 
to its successful launching of a missile 

Wade said he was unaware whether 
such things as the recent problems were 
allowed in Atlas timetable and whether, 
without these failures, the program 
would be ahead or behind this schedule. 

Plans for a combination demonstration- 
operational shot of the Atlas is planned 
at Vandenbcrg soon, Wade said. 
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Space Outpost 11 Details 

San Diego— Details on Outpost 11. a five-ton satellite orbiting at 300 mi. from 
earth which could be used as a space laboratory and training station for space flight 
crews as well, were given to members of the American Rocket Society at the scan- 
sion, said the satellite would be boosted into orbit by a Centaur, composed of an 
Atlas booster topped by a 30,000 Ib.-thrust Pratt & Whitney liquid oxygen and liquid 
hydrogen rocket engine. 

Tire station is designed for four men plus equipment to perform basic investiga- 
tions which require space environment to yield true and accurate data. Configuration 
has the crew area in conical nose section of vehicle. At launch, this is attached to 
the Centaur upper stage. After orbit injection and stabilization, the crew- section is 
extended from empty Centaur tanks on tw'o columns about 20 ft. long. This is done 
to get a long moment arm. since the station will rotate slowly about its longitudinal 
axis in order to provide a x’otli normal gravity' for station occupants. 


Space Technology 

Jupiter Test Indicates Division 
Of Cells Can Develop in Space 


mg to control inputs. The equipment 
might also yield variations in heating in- 
tensity as a function of pilot control 
inputs so that emergencies could be 
simulated, raising pilot technique to 
optimum and cutting reaction time to 

Mercury astronauts will work at this 
facility prior to their actual isolation 
here. Pine indicated, adding that this 
also would be true of any future space 
crews; that is, they would do much of 
their later-stage work at the holding 
facility prior to being isolated just be- 
fore their flight. 

Here, Pine added, problems of a 
family life and such have to be resolved 
to the G.l. attitude: i.e. a willingness of 
both sides to put up with the unusual 
circumstances which are inherent in 
military life and special duty assign- 

1 he facility also would be useful for 
post-flight debriefing, especially in re- 
creation as quickly as possible, under 
the best circumstances possible, of unex- 
pected events which occurred during 
the flight. Additionally, he said, such 
re-creation could be best done in the 
multi-environmental equipments and 
multiple capability facilities which will 
be a part of the holding facilities. Re- 
creation here immediately after the 
flight would be much better than a 
written report. Pine indicated. Col. 
John P. Stapp, president of the Amer- 
ican Rocket Society and director of 
the Acromedical Field Laboratory of 
WADC, said he believes that some of 
the most difficult problems in human 
factors connected with the Mercury' 
project arc not getting sufficient atten- 

Stapp said that while there are some 
fixed problems in the project, there are 
a number of variable problems which 
must be solved with all variables being 
taken into consideration. One of these 
he posed was the problem of what hap- 
pens to the space pilot during re-entry 
through the ionized layers such as those 
that extend between 100 and 200 mi. 
Also, what happens in a preprogramed 
rc-entrv when the pilot is unable to con- 
trol the trajectory and a malfunction 
occurs? However, Col. Stapp declared 
that so far, the human factors work for 
project Mercury undertaken at WADC 
is going well. 

There is a strong motivation for the 
best possible scientific and engineering 
effort in Project Mercury, Stapp said, 
since while the space pilot would die if 
a major malfunction occurred, those en- 
gineers and scientists who created the 
vehicle and associated systems would re- 
main alive and would have to face pub- 
lic reaction, pick up the pieces and 
continue the project, as was the case in 
Vanguard, only with a greater loss than 


Washington— Cell division and the 
fertilization process can survive and 
continue to develop in a space environ- 

Survival and growth capabilities were 
confirmed in one of four experiments 
housed in a Jupiter intermediate range 
ballistic missile which also carried two 
small monkeys over a 1,500 mi. range 
and to an altitude of 300 mi. on May 
2S (AW June 1, p. 37; June 8, p. 30). 

In the experiment, six vials were 
launched containing sea urchin eggs in 
both fertilized and unfertilized condi- 
tions. F.ggs in two of the vials were 
fertilized when they were placed in 
the nose cone approximately 8 hr. be- 
fore launch. Those in the other four 
vials were fertilized by a triggering 
mechanism during acceleration. 

Dr. Richard S. Young, biologist at 
the Army Ballistic Missile Agency’s Re- 
search Projects Laboratory, which con- 
ducted the test under National Aero- 
nautics and Space Administration spon- 
sorship. said last week that the pre- 
fertilized eggs continued to develop 
during the flight which included ex- 
treme vibration, acceleration stresses, 
exposure to radiation and about 9 
min. of weightlessness. The cells were 
still developing late last week. 

The eggs fertilized during flight, 
however, disintegrated at some point 
during flight. Dr. Young, who de- 
scribed the experiment as a whole as 
"generally encouraging,” said the dis- 
integration may have been caused by 
the vibration effects encountered during 
the flight and re-entrv or possibly an 
improper mixture of the fixative added 
to the vials during the re-entry period 
in an effort to stop the development 
of the eggs and permit a study of the 


tissue that had been created under a 
space environment. Prefertilized eggs. 
Dr. Young said, have much greater re- 
sistance to vibration than unfertilized 

cegSl . . 

ABMA scientists believe that the 
disintegration of eggs fertilized in flight 
can be overcome in future experiments 
by further cushioning of their vial con- 
tainers and by resorting to a different 

Dr. Young studied the results of the 
experiment at Ft. Brooke, San Juan, 
Puerto Rico, initial stop of the Navy 
tug which recovered the Jupiter nose 

Final preparation of the experiment 
at the Air Force Missile Test Center 
complex at Cape Canaveral, Fla., and 
placement of the vials aboard the nose 
cone were carried out by Dr. Charles 
Metz, of the Florida State University 
and an ABMA consultant, and Don 
Cochran, of ABMA’s Research Projects 
Laboratory. 

The Research Projects Laboratory 
also was responsible for coordinating 
the other test tube biomedical ex- 
periments carried in the Jupiter nose 
cone. Four of these-using human 
blood, onion tissue and seeds, fruit fly 
larvae and yeast in a study of radiation 
effects— were sponsored by the Armv 
Medical Research Laboratory at Ft. 
Knox. Ky. The Brookhavcn National 
Laboratory, Upton. N. Y„ sponsored 
a fifth experiment to determine the ef- 
fects of radiation on com germina- 
tion. Data on these experiments is 
still being reduced. 

lire equipment necessary for all the 
biomedical experiments was built by 
ABMA’s Structures and Mechanics Lab- 
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USAF Flying and Static Displays 
Dominate 23rd Paris Air Show 


By David A. Andcrton 

Paris-Unkss the Russians pull a last- 
minute surprise, this 23rd Interna- 
tional Aeronautical Salon will he domi- 
nated by the living and static displays 
of the United States Air Force. 

Three of the Century-series fighters- 
McDonnclI RF-101, Convair F-102 and 
Lockheed F-1Q4— have scheduled a com- 
bined flight presentation. These phis 
the North American F-100. Douglas 
RB-66 and Lockheed C-l 30, all from 
operational units stationed m F.uropc. 
will be on static display. Tlie Boeing 
KC-135 and Douglas C-l 33 will also 
be shown. 

One planned event is an overflight 
of a Boeing B-52 which will take off 
from New Mexico, flv nonstop over 
Alaska to Paris, roar over the show and 
then go on to land at a USAF base in 
Morocco. 

USAF is also throwing in a heavy 
aero-space exhibit, with a mockup of 
the North American X-15, 'Dior cap- 
sules and some space mice. Missiles on 


display will include the Convair Atlas, 
Douglas 'Dior, Boeing Bomarc and 
Martin Mace. 

In complete contrast to the last salon 
in 1957. French contributions arc much 
fewer and less exciting. The technical 
brilliance of their designs highlighted 
the 1957 salon and impressed foreign 
observers with the skill of their French 
contemporaries. Now the only new air- 
craft scheduled by the French arc the 
Dassault Mirage 4. the Sud 3200 heli- 
copter. Sneema coleopter and the Max 
Ilolste Super Broussard. 

But at show time, flypast of the 
Mirage 4 was still uncertain because the 
airplane had yet to make its first flight. 
All-night driving labor bv Snd Aviation 
technicians got their big helicopter into 
the air at 5 a.m. the day before the 
show. Also the day before, Sneema 
specialists were still trving to decide 
whether or not to attempt their first 
actual in-flight transition of the colc- 
opter during the flying display. 

The Russians promised to send over 
two of their standard service airliners: 


the now familiar I u-10413 and 11-18. 

Four acrobatic teams are spotted dur- 
ing the flight demonstrations: USAF 
Skybla/ers, RAF 111 squadron, Italian 
Black Lancers and the French Mystcre 
Patrol. 

The U. S. Navy canceled out com- 
pletely on the ground that it had no 
money to participate in such displays. 
This disappointed not only the remain- 
ing protagonists of naval air power, hut 
several U.S. manufacturers whose past 
and future product lines have been 
heavily loaded with Navy orders. 

'The U. S. Army will demonstrate 
helicopters and also show Nike Ajax, 
Nike Hercules, Honest John and Red- 
stone missiles which are now deployed 
in Europe. 

Cessna Studies Plant 
In Latin America 

Negotiations for a plant that would 
assemble business and private planes 
are being studied by Cessna Aircraft 
Co., Wichita, Kans., and the Argen- 
tine government. Top Cessna officials 
will leave soon for Argentina to study 
feasibility of the project. Included in 
the party will be Del Roskain. vice presi- 
dent-aircraft division; Frank Boettger. 
vice president-treasurer; Chris Hesse, 
commercial division works manager, and 
M. I 1 '. Mcllingcr, export manager. 

Anti-Radar Missile 
Planned by Air Force 

Washington-Air Force request for 
S23 million to develop an air-launched 
anti-radar missile designated WS-121B 
and intended to home on the electro- 
magnetic energy’ of enemy radar sta- 
tions has been approved bv the House 
Appropriations Committee. 

The proposed new USAF missile will 
perform a mission similar to that of 
Navv's Corvus under development by 
Tenico but presumably will have longer 
range, perhaps on the order of 500-mi. 
or more. Range of the Corvus is ap- 
proximately 75 mi. Unlike the Corvus, 
which must seek out radars on moving 
ships, WS-121B will be used only 
against stationary radar installations. 

In theory, it is possible for a bomber 
equipped with an extremely sensitive 
ferret receiver to detect radiation from 
an enemy radar before the radar detects 
the bomber. The reason is that only a 
fraction of the energy' striking the 
bomber is reflected back to the radar, 
and this low-level echo is reduced 
further by the return trip back to the 
radar. For this reason, it may be pos- 
sible to detect an enemy radar, launch 
an anti-radar missile and knock out the 
station before it detects the presence of 
an intruding bomber. 


FAA Fines Pilot, Pan American 

Washington— Federal Aviation Agency has levied fines of S1.000 each against 
Pan American World Airways and Capt. W. Waldo Lynch. Jr., who was in 
command of a Boeing 707 jet transport which made an uncontrolled dive of 30.000 
ft. over the North Atlantic last February (AW Feb. 9, p. 39). The agency also 
notified Capt. Samuel T. Peters, first officer on the flight, that it plans to suspend 
his transport pilot rating for a period of six months. Both arc supervisory pilots; 
Lynch is Pan American's assistant vice president-communications, and Peters is chief 
pilot of the Pacific-Alaska Division. 

Basis of the fine against the airline was Pan American’s failure to keep a flight 
recorder in operation in accordance with Civil Air Regulations requiring continuous 
recorder operation for aircraft flying above 23.000 ft. Pointing out that the airline 
permitted the aircraft to remain in schedule after its recorder tape was exhausted, 
FAA said that it was not until after the dive incident that Pan American spelled 
out correct procedures for tape replacement. The agency said Pan American also 
permitted the plane to depart from New York International Airport three times 
with an inoperative recorder, which constitutes three separate violations. 

Capt. Lynch was found guilty of violating both Civil Ait Regulations and com- 
pany rules requiring the captain and first officer to remain at the controls at all 
times whenever the crew consists of only two pilots. Citing the high performance 
characteristics of the Bocmg-707 and the fact that the aircraft had previously 
experienced autopilot malfunctions. FAA said Lynch should have determined that 
the first officer was fully prepared to take manual control of the aircraft in the 
event of another malfunction while lie was absent. 

The agency also said the Mach trim tab, designed to prevent the 707 from tuck- 
ing under at high speeds, was found m the off position when Lynch returned to 
the cockpit. FAA said the tab may have been turned off by a flight crew member 
after completion of the checklist or overlooked after bakeoff but added that its 
disengagement was believed to be a major factor in forcing the aircraft out of 
control. The agency said this combination of events all contributed to make Lynch's 
absence from the cockpit all the more serious since as pilot-in-command lie was 
responsible for the safety of the flight and the conduct of tile crew at all times. 

FAA said Peters' transport pilot rating will be suspended on grounds that lie was 
not sufficiently alert in taking over the controls of the jet in time to prevent the 
uncontrolled dive. Peters is now appealing the ruling. 
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AeroShell Turbine Fuel powers another great jet airliner 


T his mighty giant of the Jet 
Age . . .The Douglas DC-8-will 
be America’s newest jet airliner in 
passenger service this year. It is 
able to carry up to 176 passengers 
in smooth, quiet comfort. 

Ready to serve all these new jets 
is AeroShell Turbine Fuel developed 
especially by Shell to meet the 


exacting fuel requirements of this 
new Jet Era. 

Shell . . . the largest supplier of 
commercial jet fuel and aviation 
gasoline in the U. S. A . . . guards 
the quality of these fuels by special 
handling techniques, developed in 
Shell's unique AeroShell Turbine 
Fuel Equipment Laboratory. 


SHELL OIL COMPANY 
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Setting the stage for ever-deeper probes into space, 
protecting our borders against attack, a vast 
Radiation-built space communications network ex- 
tends from tropical Hawaii, far below our western 
horizon - spans the broad breadth of America, 
encircles half the Earth — and reaches bleak 
Ascension, far below our eastern horizon. Listen- 
ing and tracking . . . this far-flung network lends 
an ever-alert ear to the sounds of space, friendly 
or foreboding. 


ASTRIONICS • AVIONICS • INSTRUMENTATION 


RADIATION, INC. 


Space communications is but one area in which Radiation, 
lnc„ has proved its problem-solving ability. 

For our record of achievement, simply specify the field of 
endeavor that interests you most: Data Systems. Instrumen- 
tation, Antenna Development, Radar Reflectivity, Missile 
Checkout, Telemetry, Countermeasures, and associated fields. 
For information, write to Radiation, Inc., Melbourne, Florida. 
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Thiokol Finds Promising Approach 
To Solid Boron Rocket Propellant 


Dcnvillc, N. J. — Solid boron rocket 
fuel lias moved much closer to produc- 
tion owing to the development of a 
new class of boron molecules by the 
chemical research group here at Re- 
action Motors Division of Thiokol 
Chemical Corp. 

Identified only as carbon derivatives 
of boron hydride, with the general 
formula BsHvC*, this new group of 
molecules is expected to lead to new 
high energy boron fuels which can be 
put into development and test fired on 
a large scale by the end of the year. 

In combination with the advanced 
oxidizers such as nitrylpcrchloratc now 
under development by Advanced Re- 
search Projects Agency contractors, the 
new boron fuels will provide 10% 
more power than present solid propel- 
lants, according to Reaction Motors 
researchers. Even with conventional 
oxidizers such as ammonium perchlo- 
rate, the new fuel is expected to show 
a slight gain over present solid fuels. 
But the reaction between the new 
boron fuels and conventional oxidizers 
will not produce the type of combus- 
tion products required for a significant 
energy gain. 

Reaction Motors researchers have 
been firing solid boron fuels for a 
year. Up until this time, however, 
they have not been able to get enough 
boron hydride groups into the fuel 
polymer to produce sufficient energy 
to make it worthwhile to put the fuels 
into development. 

Working on the problem since 1956 
under a prime Air Force contract, the 
Reaction Motors group has been trying 
to put boron hydride into a solid fuel 
polymer in place of the usual carbon 
atoms. Ideally, the group would like to 
substitute boron atoms for all carbon 
atoms and produce a completely inor- 
ganic polymer. But at present this 
appears to be impossible and, from 
what is now known, some carbon atoms 
will always be required to extend the 
polvmcric fuel chain. 

Getting any of the conventional 
boron hydride groups into the fuel 
polymer, however, proved to be a dif- 
ficult problem in itself. The conven- 
tional boron hydride molecules were 
too reactive and united with the wrong 
chemical elements, preventing the 
proper cross-linking and extension of 
the polymer chain to produce the de- 
sired solid propellant configuration. 
Moreover, when a few boron atoms 
were successfully substituted for carbon 
atoms, the resultant fuels were usually 
shock sensitive. 

Then, in 1957, Reaction Motors 


chemists developed a new carbon-boron 
structure. But as in many scientific 
developments, the significance of this 
new class of boron molecules was not 
realized unmcdiatclv. Later it was dis- 
covered that the new group could 
undergo reactions that the conventional 
boron hydride molecules could not. 
Moreover, this new class of boron 
molecules did not interfere with the 
reactions required to produce the de- 
sired monomers and polymers. Nor 
did the final fuels prove shock sensitive. 

For the past year, the Reaction Mo- 
tors group has been working on devel- 
oping the full potential of this new 
class of boron hydride derivatives, mak- 
ing new derivatives, substituting more 
and more of them into solid fuel 
polymers, and test firing them on a 
small scale. By the end of the year, the 
group expects to have what it has been 
seeking for the past three years-a solid 
boron rocket fuel with enough energy 
to merit consideration for production. 

Meanwhile, a number of chemical 
companies have been working on the 
development of new solid oxidizers for 


Hydrazine Fuel 

Reliction Motors Division of Thiokol 
Chemical Corp, may soon switch its pre- 
packaged liquid rocket powcrplants to 
hydrazine fuel in an effort to match the 
power potential of solid propellant 
rocket engines. Hydrazine is combina- 
tion with a more energetic oxidizer such 
as chlorine trifluoride will compete with 
operational solids on a densitv impulse 
basis and will surpass them in straight 
specific impulse, according to Reaction 
Motors. Present prepackaged units, now- 
in production at Tliiokol's Bristol (Pa.) 
plant for Sparrow III and Bnllpup. are 
still tanked with mixed amine fuels and 
inhibited red finning nitric acid oxidizer. 

At present the hydrazine project is at 
the ‘‘second level of development." The 
company is carrying out test firings and 
performing storage and thermal decompo- 
sition studies. Tile most serious prob- 
lem to date has been hydrazine's high 
freezing point (34.5F). Reaction Mo- 
tors researchers believe they have now 
ovcrcomc the problem through the use 
of additives which will enable them to 
meet the military requirement for a 
.minus 65F freeze point without signifi- 
cantly affecting hydrazine’s density or 
energy. A number of other companies, 
including dc Havilland Aircraft Co., 
Ltd., arc now- showing active interest in 
the prepackaged units. 


the boron fuel during the past year 
under contracts from the Advanced Re- 
search Projects Agency (AW Nov. 3, 
p. 34). Some of them have rcportedlv 
made important progress in their pro- 
grams and are expected to have new 
oxidizers available for testing within 
six months. 


News Digest 


Lt. Gen. Clarence S. Irvine, who re- 
tired April 30 as Air Force deputy chief 
of staff for materiel, has been appointed 
vice president and director of planning 
of Avco Manufacturing Co. Gen. Irvine, 
who began his military career in 1918, 
served as deputy commander for pro- 
duction and weapons system. Air Ma- 
teriel Command, before becoming dep- 
uty chief for materiel in 1955. 

Third-stage engine for solid fuel Min- 
iitcman intercontinental ballistic mis- 
sile will be developed by Hercules 
Powder Co. after a S 1 5,326,000 con- 
tract awarded bv USAF's Ballistic Mis- 
siles Center. Majority of the work will 
be done at Bacchus, Otah. 

Sperry Gyroscope Co. Division of 
Sperry Rand Corp. has received con- 
tracts totaling S47 million for develop- 
ment and production of AN/FPS-35 
air search radar systems. The high 
powered radars will' lie integrated with 
the Continental Aircraft Control and 
Warning System for detection and 
identification of aircraft and air breath- 
ing. missiles. First AN/FPS-35 is 
under construction at Thomasvillc Air- 
craft Control and Warning Station, Ala. 

Commercial agreement to operate 
regular air service between Vienna and 
Moscow has been signed by Aeroflot 
and Austria Airlines. Austria Airlines’ 
inaugural flight was made by a Vickers 
Viscount turboprop transport. 

Electronic Industries Assn, estimates 
U.S. will spend more than S14 billion 
for civil and military space technology 
through Fiscal 1970, of which approxi- 
mately one-third (S4.S billion) will go 
for electronics. During the same pe- 
riod. the percentage of National Aero- 
nautics and Space Administration’s 
budget devoted to electronics is ex- 
pected to rise from 20% to nearly 45%. 

Navy Bureau of Ships has awarded a 
multi-million dollar contract to Svlvania 
Electric Products. Inc., for development 
of communication systems for the Po- 
laris missile program. 

North American Aviation plans to 
acquire the Foster- Wheeler Corp. were 
dropped last week. 
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AIR TRANSPORT 


Continental Streamlines Jet Ticket Plan 

‘Train-conductor’ plan for in-flight collection and 
sale is adopted to handle traffic volume. 

By L. L. Doty 

Chicago— Continental Air Lines inaugurated its Boeing 707-120 sendee to 
Los Angeles last week with a new ground handling program tailored to cope 
with the swelling volume of traffic the turbojet transports arc expected to 
generate. 

Ihe program-unique in the airline industry but commonplace among 
surface transportation operators— is designed to eliminate the time-consuming 
details of passenger check-in on jet flights. It is based upon the train 
conductor principlc-thc collection and sale of tickets aloft rather than 
n the ground. 


With the new program, Continental 
believes that passengers may be able 
to arrive at the airport as late as 20 
mm. before flight departure time and 
board the aircraft without undue rush, 
whether they are ticketed or not. The 
new procedures are keyed to the high 
seating capacity of the jet transport. 
110 Seats 

Continental's four Boeing 707-1 20s 
-involving a total investment of S23.S 
million— arc designed with a configura- 
tion of 110 scats, 'lire first-class for- 
ward section includes -tS seats: the 
coach cabin scats 62 passengers. The 
airline holds an option on a fifth 707- 
120. It also plans to purchase a fleet 
of Boeing 707-320 intercontinental 
turbojets or turbofan-powered 707- 
12013s if it is successful in its bid for 
nonstop routes to Honolulu from Chi- 
cago, Denver, Kansas City, Los Angeles 
and San Francisco. 

The airline has started its Boeing 
service with one nonstop daily rounj 
trip flight between this city and Los 

lire service will be expanded on 
Aug. 8 to include Denver and Kan- 
sas City. and. later this summer, the 
carrier expects to operate a total of 
six daily round trips between Chicago 
and the West Coast. 

Continental is the first of the eight 
regional carriers to introduce turbojet 
service on its routes. 

Ground Handling 

To simplify its ground handling 
procedures on the turbojet operations. 
Continental is treating each flight as 
two flights-a coach trip and a first- 
class trip. Flight designation will be 
confined to small numbers to help pas- 
sengers remember the flight on which 
they hold spice. 


For example, a coach passenger mav 
hold spice on flight 3C while a first- 
class pissenger. if he is on the same 
airplane, would hold space on flight 
3F. Coach and first-class pisseugers 


arc separated at the gate and board 
the aircraft through separate entrances. 

Only two steps arc required of a 
passenger he must check his baggage at 
the ticket counter and must identifv 
himself, his flight number and his des- 
tination at the loading gate. 

All ticketing, advance reservations, 
collection of excess baggage fees and 
other steps formerly handled at the air- 
port ticket counter are now handled 
aloft. 

Added Crew Member 

For this purpose. Continental has 
added another crew member to the 
three flight officers and four stewardesses 
it carries aboard all turbojet flights-a 
pissenger service agent. The passenger 
service agent is equipped with a small 
cart-a mobile ticket counter which con- 
tains ticket stocks, cash drawer, vali- 


SAS, Northwest Plan Link 

Aroiind-thc-wcrld link between Scandinavian Airlines System and Northwest 
Orient Airlines is likely to result from an agreement between SAS and Thai Airwavs. 
Aviation Week has learned. If the two-step deal conies off as planned. SAS and 
Northwest will participate jointly in operations of the Thai carrier and will be able 
to fly their own aircraft over the Thai Airways Bangkok-Hong Kong-Tokvo route. 
From any of these points. SAS and Northwest would offer connecting service east 
across the Pacific to the U. S. and west via Karachi to Europe. 

Both airlines now serve Manila, where Northwest connects with Trans World 
Airlines flights from Bangkok and SAS goes on to Tokyo and the polar route to 
Fairopc. but neither now serves Hong Kong, and SAS has no Pacific link to the U. S. 

I he two airlines also would benefit from a built-in feeder network through their 

Breakdown of the deal: 

• “Thai International Airways" is set up as a corporation owned 70% by the Thai 
government and 30% by SAS. The Scandinavian carrier signs a 15 year contract cov- 
cring management, operations, sales and development of the new carrier. SAS agrees 
to assume 100% of the financial risks and profits at the beginning, with tins rela- 
tionship gradually brought to a 50-50 basis. 

• Northwest signs an agreement with SAS. taking over one half of SAS's share in 
all phases of the arrangement, 'lire two big airlines also work out their own service 
over the Bangkok-! long Kong-lbkvo route. 

• SAS buys for S4 million three Thai Airways Lockheed Super G Constellations, 
which probably will go to Guest Airways of Mexico, with whom SAS also has an 
agreement and an interest. Northwest will underwrite any loss involved in this 
transaction, although none is expected. 

First phase of the trilateral deal, according to Aviation Week's sources, will be 
made formal imminently bv Thai government approval. The SAS-Northwest agree- 
ment is expected to follow shortly. 

Thai Airways formerly operated for a time under a management contract with Pan 
American World Airways, but this was allowed to expire. Reported reason was dis- 
satisfaction on the part of the Thai government. Northwest Airlines then signed a 
contract with Thai Airways, but was forced out of it by Civil Aeronautics Board 
refusal to approve. 

Thai Airways now has Douglas DC-3 and DC-4 equipment in addition to the three 
Super Gs. For operation of Thai's own Far Eastern services. SAS and Northwest 
will, under the agreement, provide wiiat additional equipment is needed. 
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dator and universal, air travel plan 

Continental is not worried about 
passengers who may board the aircraft 
without confirmed space. If the plane 
is not filled, the airline gains an extra 
sale. If it is sold out, it can accommo- 
date oversold passengers in its six-scat 
lounge. Seats in the lounge are sold 
only in the event of an oversale so that 
a buffer is always available. 

At the time original reservations are 
made, passengers are asked if it would 
be convenient to pick up tickets in 
advance. No limit on ticket pick-up 
time is imposed on any passenger who 
prefers not to purchase his ticket in ad- 
vance of the flight. He is ticketed aloft 
by the passenger service agent— a traffic 
expert with an average seniority in 
station operations of eight years. 

Excess baggage also is collected aloft 
from information channeled to the 
passenger service agent from the ticket 
counter agent who has weighed and 
checked the passenger's baggage. All 
rcissuancc of tickets and revised itiner- 
aries are handled in flight. 

Passenger manifests arc held in the 
reservations office. The gate agent stays 
in constant telephonic communica- 
tions, through the use of a head set, 
with the reservations agent handling 
the manifest. Passengers arc checked 
off the manifest as they pass through 
the gate and give the gate agent their 
names and destinations— information 
which is relayed to the reservations 

Passenger service agents are available 
at the beginning and end of each flight 
as well as during flight and provide per- 
sonalized special services the passen- 
gers may require. The program, which 
has been tested on some of the 
carrier's Vickers Viscount turboprop 
flights, was a marked success on both 
eastbound and westbound inaugural 
flights of the 707, with capacity loads 
being accommodated with no delavs, 
congestion or confusion among tbe 
passengers. 

Continental is practicing another 
innovation on its |et flights-the use 
of a three-man "safety crew." Safety 
crews, rigged in gold-colored safety hel- 
mets and coveralls and equipped with 
walkie-talkies, are responsible for the 
ground movement of the aircraft and 
mobile units servicing the aircraft. 

Two members of the crew arc "wing- 
men.” The third directs the pilot in 
approaching and leaving the gate posi- 
tion through information received from 
the wing-men. Ail three safety agents 
keep in radio communications through 
the walkie-talkie equipment with driv- 
ers of fuel trucks, food service trucks, 
loading ramps, air conditioners and 
other equipment used in turn-around 
operations. Operators of such equip- 
ment move under direct instructions 


from the ground safety agents. Ground 
and flight crew training has cost the 
airline about $750,000. However, the 
carrier is making the transition to the 
turbojet aircraft with a minimum of 
difficulty. 

Officials aboard the inaugural flight 
pointed out to Aviation Week that 
experience with the Viscount has as- 


Washington— Civil Aeronautics Board 
attorneys last week recommended the 
granting of air freight forwarder au- 
thority to the American Express Co. 
despite protests by objecting forward- 
ers that the applicant's service, com- 
bined with its world-wide banking and 
shipping interests, could result in an 
American Express monopoly. 

Citing the many public benefits 
American Express could offer in the 
field, the Board’s bureau counsel said 
the company should be allowed to 
operate as an air freight forwarder for 
an experimental five-year period under 
a Letter of Registration. Answering 
the opposing forwarders, the CAB at- 
torneys said the recommendation car- 
ries the following stipulations designed 
to avert any possible unfair competi- 
tive practices and, at the same time, 
permits CAB to keep the operation un- 
der close scrutiny: 

• American Express Co. would be pro- 
hibited from carrying any shipment 
where it had advanced financial aid to 
a merchant, manufacturer or shipper 
for the purchase price of the freight 
involved. Banking interests of Ameri- 
can Express constitute a "potent ad- 
vantage ’ over competing forwarders, 
the bureau counsel said. 

• Company would have to include the 
descriptive phrase “an international air 
freight forwarder not connected in anv 
way with the Air Express Company.” 
The attorneys said this description was 
needed to avoid any possible confusion 
with companies as the Railway Express 
Agency and American Airlines. 

• All forwarding operations of Ameri- 
can Express would be in strict accord- 
ance with the Letter of Registration 
issued. 

• The company may not act as a gen- 
eral shipping agent for any direct air 
carriers and must file all existing agree- 
ments with surface carriers, such as 
the Railway Express Agency, New York 
Central Railroad and Greyhound Bus 
and with the CAB to avoid any possi- 
ble conflict of interest. 

• No air freight may be shipped un- 
der an agreement with the Railway Ex- 
press Agency without the prior approval 
of the Board. 


sisted in making the switch to turbojet. 

The cabin interior of Continental's 
Boeing aircraft was designed by Charles 
Butler of New York. Walls are made 
of aluminum alloy panels on which silk- 
screened vinyl plastic has been lami- 
nated. No window curtains are used 
but each window is equipped with an 
opaque sliding window-blind. 


The stipulations by the bureau coun- 
sel were designed to answer objections 
filed by the Air Freight Forwarders 
Assn, and Air Express International, 
who told the Board American Express 
could exert "tremendous economic 
power" through its "myriad of aflili- 

Summing up the many business in- 
terests of the applicant, Air Express 
International told the Board it had no 
objection to "bigness for bigness alone” 
but feared that the inability of most 
competing forwarders to meet American 
Express financial resources would give 
the larger company a virtual monopoly. 

In particular, Air Express cited a 
reported American Express statement 
that the firm might extend letters of 
credit for the purchase or manufacture 
of products customers may want to 

Profit From Banking 

The applicant. Air Express charged, 
could thus profit from both its banking 
and shipping interests and, at the same 
time, offer lower rates than competitors. 

Large reserves of foreign exchange 
also held by American Express would 
allow the company to make an addi- 
tional profit whenever favorable ex- 
change rates arc available, Air Express 
contended in its petition to the Board. 

Primary question before the CAB, 
Air Express said, is the “novel ques- 
tion” of whether it should authorize a 
"bank to engage in air freight forward- 
ing” since “nowhere in the transporta- 
tion field is a bank pennitted to act as 

Air Express also referred to the 
American Express relations with the 
Railway Express Agency as a "built-in 
loyalty to surface transportation” which 
could result in the agency's extending 
its present shipping of small packages 
overseas to air freight shipments since 
American Express would probablv 
"favor the rails.” 

Meetings between executives of Rail- 
way Express and American Express, Air 
Express said, "indicate that their busi- 
ness connections run too deep" to au- 
thorize the applicant as an air freight 
forwarder. 


CAB Counsel Proposes Approval 
Of American Express Freight Bid 
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Fifty-five Boeing 707 jetliners, bearing the colors of seven 
famous airlines, have rolled out of Boeing's Renton, Wash- 
ington, plant. Nearly 35 have been delivered. In all, 190 
Boeing 707s and 720s have been ordered by 16 airlines 
and by MATS. 

Already, 707s are in scheduled service by Pan American, 
American, T.W.A. and Continental airlines. Soon Qantas 
will begin 707 operations. Deliveries, later this year, will 
be made to Braniff, B.O.A.C., Air France and Sabena. 

707s are also in production for Air India, Cubana, 
Lufthansa, South African Airways and Varig. In addition, 


720s are on order for American, United and Irish airlines. 

Since going into service last October, the 707 has 
attracted the highest load-factors of any airliner in aviation 
history. These range from 90 to 95% and indicate the 
unparalleled profit potential of Boeing jetliners. 

Currently, 707s are carrying more than 3500 passen- 
gers a day. Already more than 300,000 air travelers have 
flown aboard the 707. 

Boeing jetliners now in scheduled service are demon- 
strating tremendous earning power, extremely high initial 
utilization and unprecedented public acceptance. 


7i77////// Z^/7 


Airlines List Objections to Fare Proposal 


By Robert H. Cook 

Washington— Airline attorneys are 
regrouping their tactical arguments to 
combat a recent Civil Aeronautics 
Board examiner’s decision in the Gen- 
eral Passenger Fare Case. 

Hoping for a larger fare increase than 
recommended based upon a "more 
realistic" method of computation, eight 
carriers have filed exceptions to the 
initial decision of Examiner Ralph L. 
Wiser who called for a 12% fare in- 
crease to be computed on a rate of 
return on investment formula (AW 
June 1, p. 38). 

Major areas of objection voiced by 
the carriers arc: 

• Suggested 12% increase above that 
in effect prior to Feb. 10, 1958, will not 
cover planned operational expansion. 
In general, the airlines repeated their 
demands for fare increases ranging from 
12.5 to 20%. 

• Rate of return formula recommend- 
ing 10.25% for American, Eastern, 
Trans World and United and 11.25% 
for the remaining eight trunk carriers 
was rejected by most of the airlines 
who sav the suggested percentages 
should he at least 13%. Basic airline 
argument advanced is that the formula 
is simply a "borrowed yardstick" his- 
torically applied to old line public utili- 
ties with low capital turnover. 

• Depreciation policy recommended 
docs not recognize practical service life 
of existing aircraft. Many carriers view 
this recommendation as a repetition of 
a CAB enforced depreciation policy' 
put into effect in 1957 but defeated in 
court action by the airlines the follow- 
ing vear. While the carriers would 
still follow their own depreciation for- 
mulas, the plan suggested by the ex- 
aminer would play a key part in the 
final determination of rate of return, 
airline attorneys said. 

• Rapid increase in cost of labor and 
materials may outstrip Wiser’s predic- 
tion that new flight equipment will 
result in greater employe productivity 
measured in terms of available ton- 
miles per employe. 

• Once the recommended fare levels 
were placed in effect, it would be com- 
petitively impractical for any airline 
earning less than a fair return to file 
higher tariff charges as suggested by 
the examiner. 

Northwest Airlines was among the 
most outspoken critics of the exam- 
iner’s rate of return plan which it 
termed unfeasible and a "maze fraught 
with errors.” A majority supporter of 
an operating margin formula, the air- 
line criticized the complexity of the 
recommended formula. 


American and United, however, 
voiced tentative approval of a rate of 
return based upon investment, with 
American stipulating that the formula 
also should be designed to avoid re- 
alizing less than a 7% return margin 
on revenues. Both rejected the per- 
centage rate recommended as too low 
and called for at least 12%. 

Strong protests were filed by most 
carriers against Wiser’s depreciation 
policy which would place a seven-year 
depreciation on piston aircraft and 
engines and a 10-vear life on turboprop 
and turbojet airframes, with a fivc-vcar 
service life for turbine engines. Wiser 
further recommended a 1 5 % residual 
value for all flight equipment except 
turbine engines which would have a 
zero residual value. 

Estimated Loss 

In earlier objections filed by Amer- 
ican in opposition to CAB’s enforced 
depreciation policy in 1957 and 1958. 
the carrier said it would have lost an 
estimated S30.3 million on its Douglas 
DC-7 fleet purchased since 1956 and 
to be fully depreciated by 1961 on a 
common retirement date. Retiring the 
fleet under the company's own depre- 
ciation schedule will result in a residual 
value of SI 1-2 million by the end of 
1961, the airline said. 

Delta also complained of the 10-vear 
service life on piston planes and cited 
its fleet of used Lockheed L-049 Con- 
stellations offered for sale since 1957 
with no prospective buyers. The air- 


line said it placed a three-year depre- 
ciation period on these planes. Cap- 
ital also took issue with this point, 
questioning the validity of the exam- 
iner's depreciation policy in view of 
its fleet of Vickers Viscount turboprop 
aircraft and the many new aircraft now 
entering the market. 

ATA Stand 

The Air Transport Assn., which said 
it viewed the entire decision as "dis- 
appointing," warned that any CAB 
move to establish depreciation policy' 
could hamper the ability of the airlines 
to adapt to new equipment develop- 
ments in the future. In particular. 
ATA said, any earlier-than-expectcd 
development of supersonic transports 
could seriously affect a rigidly imposed 
depreciation policy. 

Delta also raised the question of how 
much benefit would accrue to trunk- 
lines under the examiner s plan to add 
SI to each ticket. Most of this extra 
fare, Delta said, would have a greater 
impact on short haul carriers although 
local service airlines are not a part of 
the case. Delta estimated that 40% 
of its passengers take connecting car- 
riers so that the surcharge would be 
split between two airlines. Such a pro- 
cedure, it said, would result in the air- 
line collecting only 70 cents more per 
ticket. In addition, the carrier voiced 
concern that many local service airlines 
might not impose the SI surcharge, 
thus forcing Delta to take the same 
action as a competitive measure. 


ATA Complains to CAB 

Washington— Air Transport Assn, complained to the Civil Aeronautics Board 
last week that CAB investigators arc often gaining access to confidential papers in 
cases in which ATA and the Board's staff arc adversaries. 

At the same time. ATA advised the Board that it cannot comply with a CAB 
request for 500 ATA documents which the organization contends are the legal 
property of its members alone. The Board had requested the papers to aid in its 
investigation into the scope of ATA’s activities (AW Mar. 30, p. 42). 

In a letter to CAB Chairman James R. Durfec, ATA pointed out that two of 
four CAB investigators, currently examining ATA records by order of the Board, also 
are CAB attorneys opposing ATA in the Air Traffic Conference Case, which is 
still pending. The association advised Durfec that it has no reluctance to deny 
such material to the Board but objected on the grounds that it should not be made 
available to the CAB staff until after a Board decision in the case has become final. 

Replying to a CAB request that ATA decide whether to withhold the contents 
of 500 documents as legally privileged material, the association told Durfec the 
choice would first be up to ATA attorneys. As a second step, ATA said the 
documents in question arc the property of its individual airline clients who have 
been informed of the CAB request. The association said it would make its own 
determination of which documents involving ATA officers are privileged. ATA also 
noted that Board investigators have now examined 350.000 ATA documents with 
1,300.000 more remaining to be examined. Setting aside the few documents, under 
tentative legal consideration, has had little effect on the scope of the investigators’ 
task, ATA said. 
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VISCOUNT NET PROFIT $1.3 MILLION 
IN FIRST 7 MONTHS! 


With an average licet of nine* new Viscount 810 
(Viscount II) jet-props, Continental Airlines recently 
reported a net profit of S1.3 million. Direct cost per plane 
mile was 71.33 cents — nearly 11 cents below budget. 
These figures confirm those for the first four months of 
Viscount operation which showed that, with a break-even 
load factor of only 37.3%, the Viscount was easily the 
most economical to operate of Continental's aircraft. 

Mr. Robert Six, President of Continental, paid tribute to 
the Viscount’s major contribution in the airline’s SI 
million operating profit for the fourth quarter of 1958. 
And he looks forward to 1959 as "the best year in the 
airline’s 25-year history.” 

FROM THE WORLD LEADER IN JET-PROP AIRCRAFT. . . 


BOARDINOS UP 90% IN CHICAGO 

The popularity of Continental’s Viscounts played a lead- 
ing part in boosting the airline’s 1958 boardings 90% in 
Chicago — and 67% in Los Angeles. 

Mr. Six has high praise for the Viscount. He reports that 
"Performance, passenger appeal and economies of the 
Viscount II have exceeded all expectations. The public 
has shown great response. The Viscount II is ideally 
suited for medium-length distance and pilots have shown 
a great enthusiasm for its handling qualities.” 

For further information on the bigger, faster new 
Viscount II, contact Christopher Clarkson, U.S. repre- 
sentative, 10 Rockefeller Plaza, New York 20, N. Y. 
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VICKERS-ARMSTRONGS (AIRCRAFT) LTD. 


E. ENGLAND 


Reliability Survey of KC-135 Aids 707 


Washington— Detailed operational 

studies of the Air Force KC-135 jet 
tanker are being used by Boeing Air- 
plane Co. to increase the reliability 
factor of its 707 jet transports. 

Information compiled from an 1 1- 
i non tli survey of the military aircraft 
already has proved to be of value to 
many airline operators who are realizing 
a significant percentage increase in 
their predictions of completed flights 
as a result of Boeing's intensified re- 
liability program. 

Application of the manufacturer’s 
study was evolved from a theoretical 
analysis of the life expectancy and 
failure rate of all components on the 
KC-135 and its comparison with a 
practical study of the actual compo- 
nent failure rate on 16 of the military 
aircraft at four Air Force bases within 
the U. S. Results for both military 
and commercial models of the four-tur- 
bojet transport base been broken down 
into mathematical formulas, carded for 
electronic data processing machines 
and passed on to Boeing engineers, the 
Air Force and commercial users of the 
707. 

Purpose of the Boeing reliability 
study is to arrive at a method whereby 
it can accurately design and manufac- 
ture its aircraft and parts with a de- 
gree of accurate reliability in order to 
allow a reasonable prediction of the 
percentage chance of completing a 
military mission based upon the time 
length of the flight. 

With some variations to allow for 
different operating procedures, the 
formulas arc being applied to commcr- 

Key to Formula 

Kcv to the formula centers around 
known component failure rates. This 
allows Boeing to suggest several alter- 
natives whereby the flight, military or 
commercial, may still be realized by 
either improving designs of existing 
parts or adding components or new 
accessories to cut the mathematical 
changes of an in-flight failure which 
would force a cancellation. 

More than 2,000 malfunction reports 
on 16 KC-133s were received during 
the study period, according to Boeing. 
Monthly reports covered 4,600 aircraft 
hours and flight times per plane. This 
information, along with reports from 
airline operators of the 707, is passed 
on to management, tabulated on com- 
puter cards and used as a basis for 
further research and design by Boeing 
engineers. 

The reports list each malfunction 
as to the designated component, num- 
ber of (light hours, maintenance time to 


service, and condition under which the 
malfunction occurred. By this means 
of check and double check, both in 
theory and actual practice, Boeing feels 
it has arrived at a means of control- 
ling the reliability' already built into its 
aircraft. Information is not only of cur- 
rent value but is expected to be used 
in future aircraft designs which may 
incorporate a number of components 
now being used on the KC-135 and 
the 707. 

Reliability predictions being made on 
the jet tanker arc now measured in 
terms of a typical 6-hr. mission, with 
a detailed breakdown of expected com- 
ponent lifetime between failures. 

The predictions are designed to as- 
sure better than a 95% completion 
factor, depending upon the flight con- 
ditions. 

Applying Formula 

Application of the manufacturer’s 
formula for commercial flights has been 
centered primarily upon economy of 
operation. 

As an example, the company cites 
a study of generator units used by the 
Air Force on the KC-135. Three of 
these had a total of 1 50,192 flight hours 
and 55 failures, which was translated 
into 0.367 failures per 1,000 hr. of 
operation. In each case, repairs to this 
part and allied components amounted 


to 510,000. In comparison, an airline 
using four of the same generators on a 
707 reported fixe failures in 18,016 
.component flight hours. Early appli- 
cation of the Boeing formula to the 
carrier’s operational use results in the 
installation of manual disconnect at- 
tachments preventing further damage 
to allied parts and affording the airline 
a total saving of 550,000, according to 
Boeing. 

This one change also brought the 
carrier's failure rate for this component 
up to 9,000 flight hours between fail- 

Ground Service 

In a similar manner, KC-135 infor- 
mation from the Air Force lias enabled 
airlines to realize further savings in 
advanced planning for ground servicing 
on the 707. Comparing the advantages 
of fuel-air starters against electrical 
round carts for the commercial jet, 
ocing found the latter system would 
experience 10 failures out of every 1,000 
starts while the air system would have 
1 1 , so that there was little difference 
between them for airline reliability. 

However, in exploring the problem 
further, they estimated the self con- 
tained units would require four times 
as much maintenance and have the 
disadvantage of adding extra weight 
to the aircraft. 



Boeing 720 Built- for United Air Lines 


First major assemblies on Boeing 707-720 intermediate range turbojet transport built for 
United Air Lines arc under way at Boeing Airplane Co.'s Renton, Wash., plant. Fuselage 
section show'll here is being moved from assembly jig. United lias purchased seven addi- 
tional Boeing 720s, raising total Boeing transport order to 18 (AW June 8, p, 38). 
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TWA Jets now serve: 
NEW YORK -LOS ANGELES 
CHICAGO-SAN FRANCISCO 
WASHINGTON -BALTIMORE 

^a a warn world's fastest and largest jetliner 

TVwA BOEING 707 


See your travel agent or call TWA 


TWA 






11-18 cockpit arrangement (left) shows: (1) Copilot's seat (2) deicer and oxygen controls (3) autopilot (4) radios (5) radio controls 
(6) transmitters (7) antenna units (8) clcctnc.il equipment controls (9) command antenna (10) radio operator seat (11) command trans- 
mitter (12) power supply distribution (13) navigator scat (14) pilot scat (15) central control panel (16) ILS instruments (17) nose gear 
steering (18) flight instruments (19) radar scope. Scope is not installed in cockpit at right. 


Aeroflot Begins 11-18 Service Between Moscow, Adler 


Aeroflot, the Soviet state-owned airline, has started n-18 turboprop transport service between Moscow and Adler on a three hour, nonstop 
schedule. Aircraft is shown at Adler as Mi-4 helicopter in Aeroflot markings (top) leaves for scheduled service between Adler and Sochi, 
on the Black Sea (AW Mar. 9, p. 161). At bottom, 11-18 undergoes a maintenance check; note truck used for towing. 
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Propulsion through the ages . . . 


An astounding proposal : in IS47, William Samuel Henson and 
John Stringfcllow collaboraicd on ihc design of Che ••Aericl" and 
produced a model. A steam engine was designed Co drive two 
propellers by means of cords from a large crankshaft pulley. 
Experiments in Gloucestershire continued seven weeks. 
Annoyed by irreverent crowds and heavy airs the aeronauts 
attempted night flight, only to be grounded by dew on the silken 


wings. More recently in Gloucestershire, where Roto) is located, 
Rotol designed, developed and produced the propellers for the 
first turbo-prop aircraft (1945). Since then, Rotol has supplied 
turbo-props to more than 100 airline and aircraft operators 
throughout the world who attest to Rotol reliability. Rotol 
propellers are standard equipment on the Vickers Viscount, 
Fairchild F-27, Grumman Gulfslream and Faircy Rotodyne. 


RO|OL 

The world’s most experienced manufacturers of turbo- 

propellers — over <5,000,000 hours of flying time. 


Rotol Incorporated after-sales service throughout the United 
States provides immediate spare parts delivery, technical 
service on propeller operations and applications. 



For information on Rotol products and after-sales service, call Rotol Incorporated, 
409 Jefferson Davis Highway. Arlington 2. Virginia. Phone OTis 4-6290 



Chicago Helicopter Buys Turbine S-61s 


Midway Airport, Chicago— Chicago 
Helicopter Airways is announcing to- 
day that it has signed an agreement 
with Sikorsky Aircraft Division of 
United Aircraft Corp. for the purchase 
of three turbine-powered S-61 heli- 
copters. 

The order, first predicted by Avia- 
tion Week (AW June 1, p. 51), calls 
for delivers' of the three-engine aircraft 
in early 1961. The 25-passenger heli- 
copters were chosen by the Chicago car- 
rier as the aircraft “keyed to CHA's 
future look'' after long studies and sur- 
veys of equipment available in today's 
markets and on the drawing boards. 

Primarily, the fleet, which may be 
increased to a total of five, is designed 
to absorb Chicago's rapidly expanding 
traffic record— a record that uncontcst- 
ably establishes the company as the 
fastest growing airline in the U.S. A 
fleet of five S-61 s will produce three 
and one-half times the number of seat 
miles the carrier obtains from its present 
fleet of five 12-passenger Sikorsky S-58 
helicopters. 

Once the S-61s arc fully integrated 
into Chicago’s inter-airport and subur- 
ban schedule pattern, the carrier will 
gradually phase out its S-58s to make 
the company an all-turbinc-powcred 


helicopter operator. The extra capacity 
of the S-61s not only will help it to 
cope with the rising traffic demand but 
will permit further route expansion in 
suburban areas and cut scat and ton 
mile costs of the operation. 
Maintenance Plans 

T he S-61 is powered by three Gen- 
eral Electric T5S-6 gas turbine engines. 
Engine overhaul and maintenance 
plans have not been finally settled by 
CIIA. It has been decided, however, 
that major overhaul of the engines will 
be handled by General Electric. The 
amount of maintenance work it will 
undertake will be determined after fur- 
ther negotiations between the two com- 

Chicago will do all airframe overhaul 
and maintenance and probable will 
handle all engine line maintenance. 
Company mechanics will be trained by 
General Electric and Sikorsky. A T-5S-6 
engine has been on display in the com- 
pany's overhaul hangars here so that 
mechanics have had an initial oppor- 
tunity to study it. Pilots will be checked 
out under Sikorsky's supervision. 

Financial arrangements covering the 
purchase arc still in the discussion stage 
between Sikorsky and Chicago. 


Chicago Helicopter officials arc con- 
fident that the introduction of the S-61 s 
will pose no new problems but. con- 
versely will improve operating efficiency 
—a factor that has contributed heavily 
to the company's record of achievement 
thus far. 

For example, average speed of the 
S-58 has been hiked from an average 78 
mph. in mid-1957 to 88 mph. in May 
to permit a substantial increase in daily 
scheduled miles. The S-61 will have a 
cruise speed of 1 50 mph. 

C. W. Moore, executive vice presi- 
dent, told Aviation Week that the 
average speed boost of the S-58s has 
been accomplished, not bv accelerating 
throttle speed but by improving pilot 
proficiency, eliminating circuitous rout- 
ings and working out more efficient air 
traffic control procedures in cooperation 
with Chicago tower controllers at 
Meigs, O’Hare and Midway, the three 
airports served by Chicago in its tri- 
angle service. 

In this connection, John S. Gleason. 
Chicago Helicopter president, points to 
the airline’s safety record as strong testi- 
mony to the “dependability of sched- 
uled helicopter operations.” CHA has 
operated four million miles over a 
period of 10 years without an accident 
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FIRST IN INTERNATIONAL AIR TRAVEL! Since the very beginning of aviation his- 
tory, men like Blgriot, Bossoutrot and Nogues have led the way in international flight. Today 
Air France continues this tradition of leadership in air transport by offering the most non-stop 
flights both ways between New York and Paris and the fastest jet service in Europe and the 
Middle East. Next year Air France plans to cover the world’s largest route network with 
one of the largest fleets of jet aircraft in the world. 

AIR* FRANCE 

WORLD’S LARGEST AIRLINE /WORLD’S FIRST INTERNATIONAL AIR SERVICE 


so 



or passenger injury. Pilot six-month 
proficiency checks call for autorotation 
landings with a dead engine. 

Despite the fact that CHA's opera- 
tions arc always under VFR conditions 
during the period from 6 a. m. to 11 
p. in. when it conducts its scheduled 
service, the airline in April completed 
95.9% of scheduled flights. It main- 
tains a high on-time performance be- 
cause its flight traffic patterns are 
divorced from fixed-wing traffic patterns 
and long hold periods arc seldom experi- 

Traffic procedures permit CHA to 
cross runways in use at a 300 ft. alti- 
tude. In airport control zones, CHA 
maintains a 500 ft. altitude and gen- 
erally conducts en route operations at 
1.500 ft. Routes over Chicago vary in 
width from a quarter mile to a half 

Two minute turn-arounds have been 
made possible by efficient loading and 
unloading procedures. Rotors arc not 
shut down at intermediate stops so 
that no time is lost in restarting en- 
g'"“- 

Die S-61 is designed to fit within 
CHA's operating policy. Space will be 
provided under seats to allow a more 
generous use of carry-on baggage than 
that now possible with the smaller 
S-5Ss. Overhead racks will be installed 
for hats and coats. Passenger door will 
open down into a stairway so that a 
loading ramp at airports will not be 


Test Flights 

The S-61. which is scheduled for test 
flights in mid-1960, has a flying boat 
hull construction (AW April 27. p. 
50). The aircraft will be equipped with 
a rotorhead fairing and retractable land- 
ing gear. It will have a five-bladcd 
main rotor and five-bladcd tail rotor. 

Operating efficiency of CHA extends 
beyond flight operations. For example, 
during the month of Mav. the airline 
carried a record 17.14ti passengers. 
Bookings for these passengers were han- 
dled by a reservations crew of only 
eight persons— an average of more than 
2.000 reservations per agent. 

Such efficiency permits a crash im- 

sudden demands for seats that often 
cannot be accurately anticipated as far 
in advance as a trunkline seat require- 
ments can be planned. On May 8. 
the airline handled 800 passengers— a 
record for daily operations— through the 
introduction of extra sections at peak 

During one hour of the day, CHA 
filled 94 of the 96 seats offered on eight 
flights operated on the airport triangle 
route. Load factor for the day on the 
O'Hare-Midwav route reached 85%. 
System load factor passed 60%. 

The carrier recorded a load factor of 


52% for the month of May, a sharp 
climb from the 39% load factor reached 
in March. CHA blocks off no load 
seats in figuring load factors and uses 
the total capacity of 12 seats on its 
S-58s in computing available scat miles. 
In addition, the recent load factor 
climb was accomplished in the face of 
an additional five round trips inaugu- 
rated on the airport triangle route in 
April. Four more round-trip flights will 
be added to the route in July. 

Passenger traffic goal for the airline 
this year is 159,475 passengers, which, 
if realized, would represent a 40% in- 
crease over the 108,000 passengers car- 
ried last year. Moore has no doubts 
that his target will be reached. In 
fact, he now feels that he may have set 
his sights too low and that CHA may 
hit an all-time record of 165,000 pas- 
sengers by the end of the year. The 
airline already is handling a traffic 
volume in excess of 48% over the num- 
ber of passengers carried through Mav, 
1958. 


CHA operates seven daily flights 
to Winnetka, a wealthy suburb on Chi- 
cago's northern shore. Six flights daily 
are operated to the industrial com- 
munity of Gary, Ind., south of Chi- 
cago. Main route, however, is the 
42-mi. triangle route serving Meigs on 
the Loop shore. O’Harc-Chicago's jet 
airport-on the northwestern side and 
Midway on Chicago's southwestern 
side. CHA also operates three Bell 
47G helicopters on a mail route serv- 
ing 54 suburban communities. 

Delay in Plans 

The traffic demands of the triangle 
route have delayed the carrier from ex- 
panding its passenger service to subur- 
ban routes as originally planned. In 
addition, Moore points out that the 
airport route now offers the company 
its "biggest potential." 

Civil Aeronautics Board is now in- 
vestigating the feasibility of permitting 
trunklines to serve both OTIare and 
Midway on the same flights following an 



AIRLINE OBSERVER 

► Vickers Viscount 745D scries aircraft arc undergoing a close inspection 
on flap and aileron clearances under a new Federal Aviation Agency air- 
worthiness directive. The agency says inadequate clearance between the 
end of No. 3 flap and the aileron has often resulted in an unsafe condition 
when flap fouled or contacted the inboard end of the aileron. Inspection 
was ordered completed no later than June 15. Wherever a gap of less than 
0.25 in. is found to exist, the outboard end of No. 3 flap must be modified 
to provide proper clearance, a change considered mandatory by the British 
Air Registration Board, according to FAA. 

► Flight Engineers International Assn, hopes to enlist the aid of the Society 
of Automotive Engineers' Committee on Cockpit Standardization to spell 
out the duties of flight engineers as a means of settling the current disagree- 
ment among the Air Line Pilots Assn., aircraft manufacturers and air- 
lines. Crew complement issue has created confusion in cockpit seating, 
particularly with the placement of a third pilot on the crew of jet aircraft. 
The engineers union contends that efforts to seat the third pilot are displac- 
ing FEIA members from their own necessary cockpit positions at the expense 
of safety and economy of operation. Engineers will present SAE with a 
comprehensive survey of flight engineer duties highlighting statistics on 
both piston and turbine powered aircraft operational problems handled bv 
FEIA members. 

► Northwest Airline's single factor tariff for air cargo has tripled in scope 
since the first quarter of 1958. The air-truck plan, which now involves 
12 trucking firms, is tapping new market areas in a 200-mi.-widc belt to 
either side of the carrier's routes. From an original service to 700 com- 
munities, the plan now covers 3,000 in 23 states. 

► Russia has inaugurated its first regional jet passenger sendee in the Far 
East. Tu- 104s were placed on the Vladivostok-Petropavlovsk, Kamchatka, 
route on May 15. Flight time is reportedly three hours as compared with 
five days by steamer. 

► Federal Aviation Agency is collecting bids for a two-year weather study 
expected to produce a corrective formula for aviation weather problems for 
the next 15 years. Citing a need for greater accuracy imposed by such 
advances as planned supersonic transports, FAA's long range research is 
part of a joint program now being organized by the agency with the 
military services and the U.S. Weather Bureau. Particular emphasis 
will be placed upon detailed data collection to provide precise inputs for 
air traffic control computers now being installed by FAA. Computers 
have been commissioned for daily use at Idlewild International Airport and 
Washington National Airport. By late summer, additional systems will be 
installed in ARTC centers in Pittsburgh, Cleveland and Boston according 
to FAA. 

► Passenger traffic slump on the Polish airline LOT last year was more 
severe than the carrier had anticipated when it raised fares in November, 
1957. The government-owned airline, which handled 223,000 passengers 
in 1957, estimated it would board 60,000 fewer in 1958. But the total 
dropped by 88,000 to approximately 135,000 passengers. 

► North Central Airlines credits its Convair 340 service for much of the 
37% increase in revenue passengers carried last month. During the first 
full month of Convair operation, the airline carried 85,365 passengers to 
set a new monthly record for the local airline industry. 

► Military Air Transport Service says it has the answer to the controversial 
problem of how much business to give commercial carriers without sacrific- 
ing its own operational strength. Lt. Gen. William H. Tunner, com- 
mander of MATS, points out that the Air Force moves 95% of its officers, 
airmen and their families overseas on military and commercial flights. If 
the other two sendees moved a comparable percentage by air, Gen. Tunner 
says it would increase MATS movements by almost 50% and also boost 
the volume of commercial airlift. 


application for such sendee by Conti- 
nental Air Lines. However, it is not 
likely that the service will be approved 
because of the traffic density implicit in 
such sendee. 

As a result, CHA holds a strong 
position as the link between these two 
airports which arc at least two hours 
apart by ground transportation during 
rush hours. 

Increased traffic in O’Hare is reaping 
benefits for CHA. an indication that 
the helicopter line will be forced to con- 
tinue its concentration in the triangle 
market. In April, the first full month 
of turbojet sendee at O'Hare, CHA 
carried about 2.000 passengers using the 
turbojet facilities. This total climbed 
to an estimated 5.000 passengers in 
May and. as more turbojet sendee is 
introduced during the year, the traffic 
demands made on CHA is expected to 
increase accordingly. 

SHORTLINES 


► American Airlines, with a major assist 
from the introduction of turbojet and 
turboprop aircraft, reports marked in- 
creases during May over comparable 
figures for last year. The carrier says 
its 8.250,000 freight ton mile figure 
establishes an industry record for the 
month and represents an increase of 
11.5% over its May, 1958, figure. Other 
related figures are; revenue passenger 
miles, 470 million, up 11.6%; surface 
mail, 220,000 ton miles, up 14.6; air 
mail, 1,630,000 ton miles, up 3.4%; ex- 
press, 800,000 ton miles, up 7.7%. 

► British Overseas Airways Corp. is 
doubling the size of its downtown Lon- 
don terminal at a cost of S2.8 million. 
Hie eight-story, block-long building 
will be 90 ft. high and its length ex- 
tended by 150 ft. Expansion will pro- 
vide for the handling of some 1.000 
passengers an hour. First stage of the 
work, including a restaurant, is sched- 
uled to be completed within a year. 

► Hawaiian Airlines has purchased an 
additional four Convair 340s. bringing 
the number of Convairs owned by the 
airline to eight. Purchase was made 
through William C. Wold Associates, 
and cost of acquisition and related 
equipment was approximately SI. 4 mil- 
lion. Two of the aircraft came from 
KLM Royal Dutch Airlines, one from 
Ansctt ANA Airways and the fourth 
from National Airlines. 

► Northwest Airlines reports an April 
net income of 5234.510, a gain of 
192.2% over April, 1958. The carrier 
showed a 34% increase in passenger 
revenue at 57,735,504 and opera tin" 
revenues of S9.681.920. for an increase 
of 31.5% over last year. 
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DIRECT 4-ENGINE FLIGHTS TO ALBERTA 


Now Western Airlines has direct 4-engine service to Calgary /Banff and Edmonton -from Los 
Angeles, San Francisco. Salt Lake, and Denver! No more layovers, no more airline-changing. Your 
modern DC-6B airliner takes you directly to Calgary and 
Edmonton Airports! Here's the fastest air service ever to 
v Alberta from major cities of the West. Faster and most direct. 

3, from Oklahoma and Texas cities— with connecting service 
I from Denver. For business travel to Canada's oil and ranch 
country ... or for vacation travel to Canada’s spectacular 
national parks ... Western’s the wonderful way to fly! 
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DEFENCE 



More advanced Bloodhound for defence of UK confirms 
particular suitability for European defence needs 


Already in operational service with the RAF and adopted 
by non-NATO Sweden, Bloodhound Guided Weapon 
System is now to be further developed for the RAF. 

This developed Bloodhound possesses substantially in- 
creased operating range and altitude, with advanced tech- 
nique ensuring still greater lethality at these increased 
ranges and heights. Low altitude performance is further 
improved to counteract the threat of low-flying targets. 

Development, rather than replacement, of Bloodhound 

WEAPON DESIGN AND CONSTP 


offers the obvious economic and operational advantages 
inherent in making use of an exist ing system. 

Proved in many hundreds of test firings; built by 
Europe’s largest missile-manufacturing complex; and 
particularly suited to European defence needs, Bristol/ 
Ferranti Bloodhound forms the world's most effective de- 
fence system now and for many years to come. 

security forbids publication of full details, but the 
following facts about Bloodhound can now be given: — 


power. The Bloodhound is powered by two Bristol 
Siddeley ramjets — jet engines with no moving parts. 
Ramjets ensure power and range flexibility, burn kero- 
sene, ate simple and safe to handle. 

Homing System. Semi-active: i.e., ground crew directs 
radar beam on to target, which is reflected to a receiver in 
Bloodhound, ensures highest accuracy — regardless of 
range. Missiles may be fired, singly or in salvoes, using 
only one radar. 

Airframe. Employs unique and advanced monoplane 
moving wing configuration — two advantages: quicker 
and more precise response, as well as greater accuracy of 


interception; superior at high altitudes. This configuration 
was selected at initial design stage to embody maximum 
development potential. 


BRISTOL/ FERRANTI 



Bloodhound 

GUIDED WEAPON SYSTEM 


BRISTOL AEROPLANE CO (USA) INC 




AERONAUTICAL ENGINEERING 



FIRST Lockheed GC-130A drone director aircraft takes off from Robins AFB. Ga. Drone director launches and controls four Ryan Firebce 
targets above 30,000 ft. Drones arc mounted on pylons under wing. 


Lockheed Pushes European C-130 Plan 

By David A. Anderton 


Paris — Lockheed Aircraft Corp.’s 
Georgia Division is pushing hard to sell 
a new scheme for production of the 
Hercules C-130A turboprop transport 

The turboprop transport is featured 
here at the Salon International d’Aero- 
miutiquc as part of the company's sale.' 
drive. Two C-130As, in service with the 
USAF’s 322nd Troop Carrier Wing at 
Evrcux, France, will demonstrate slovv- 
speed and accelerated flight perform- 
ance. plus maximum performance land- 
ings and takeoffs. 


A large portion of the Lockheed static 
display is also devoted to the Hercules. 

Specialist teams from the Marietta. 
Ga., Division, where Hercules was de- 
veloped and is now in production for 
the USAF and other customers, have 
been making the rounds recently in 
Europe. Aviation Week has learned. 
They have briefed governmental and 
military officials m many of the North 
Atlantic Treaty Organization countries. 
Lockheed Proposal 
Strongest arguments in the Lockheed 
pioposal are these: 

• Logistics transport could be in Euro- 


pean service in two years’ time after 
reaching agreements. 

• All production will be European, with 
the exception of a few specialized parts 
such as castings or forgings. 

• Five years of development time and 
$100 million could be saved, compared 
with development of a new transport by 
European industry, according to a Lock- 
heed analysis. 

• Major savings would also be realized 
compared with outright purchase of the 
airplane from the United States, if more 
than a couple of dozen were purchased. 

In its present form, the Hercules 
meets or exceeds most known military 
airlift requirements originating in En- 

Good Record 

The plane has racked up a good 
record with the USAF all over the 
world, including airlifting during the 
Lebanon crisis. Its safety record has 
been outstanding. It has had fewer 
teething problems than any airplanc 
cver accepted by the USAF "for squad- 

European needs for logistics trans- 
ports are glaringly apparent. Tho basic 
fact is that the USAF simply will not 
be able to meet North Atlantic Treaty 
Organization airlift requirements in the 
event of war. Britain's Royal Air Force- 
Transport Command is in a state which 
has been the subject of pained Parlia- 
mentary and press comment for years. 
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and its future is not particularly bright. 
’1 here would be little RAF strength 
available for NATO transportation if 

France's Nord Noratlas transport is 
the only relatively modern cargo car- 
rier in service in Europe: deliveries arc 
also being made to the Germans. But 
the bulk of Europe's airlift capability 
is made up of fleets of technologically 
obsolete I-airehild C-U9s and Douglas 
C-47s, augmented by some local types 
with very limited performance. 
Aircraft Estimate 

Most European logistics experts esti- 
mate the minimum need for NATO at 
about 200 aircraft in the Hercules cate- 
gory, with 300 units mentioned as a 
desirable number. France would need 
the bulk of these with Germany and 
Italy coming in for second-largest 
batches. 

Lockheed is moving into an area 
where there is already a large, if nebu- 
lous, European effort. The American 
company will have to fight both politi- 
cally and tcchmcallv for orders. 

France and Germany have been oper- 
ating, with Italian interest, on mutual 
development of a logistics transport, a 
twin-engined design with a gross weight 
on the order of 90,000 lb. Design work 
is believed to be under way by now at 
Wcsor Flugzcugbau in Bremen. Rolls- 
Royce Tyne turboprop engines have 
been specified as the powerplant. 

Technical experts who are neutral in 
this matter have criticized the Wcscr 
design as being an attempt to build a 
twin-engined Hercules 10 years later. 
They point out that even with the most 
optimistic train of events, the plane 
could not possibly be in squadron serv- 
ice in less than five years, and that more 
likely the time cvcle would be six to 
eight years. By that time, they argue, 
tire design would be obsolescent. 
National Problem 

Major problem dogging earlier co- 
operative schemes for European pro- 
duction has been a nationalistic one. 
Each country wants to get its rightful 
share of the total order, even if it means 
setting up parallel production lines at 
greatly increased unit costs. 

One classic example was the off-shore 
procurement program for the Hawker 
Hunter. The plane was in full produc- 
tion in Britain, but parallel production 
hues were set up in both Holland and 
Belgium. Unit cost figures have never 
been released, but it is obvious that 
the Belgian and Dutch Hunters cost 
more than those delivered to the Royal 
Air Force. 

Production of NATO’s lightweight 
strike fighter was planned as a coopera- 
tive venture: each country adopting 
the plane would share the building. 
Whether the planners envisioned paral- 


lel production lines or single-source 
production with foreign subcontracting 
is not known. Now. both plans have 
been combined, and Fiat G.91s arc 
being built in Italy for the Italians, 
other customers and the Germans, 
while the Germans are setting up their 
own production for the plane. 

In contrast, production of the Euro- 
pean Hercules is tied to the actual re- 
quirements of any particular country 
for the plane. 

Thus, if France needed 100 airplanes, 
or about one-third of the estimated 


total needs of Europe. French industry 
would get one-third df the job. It might 
be center section fuselage construction 
and final assembly, which now totals 
about 36% of the man-hours effort on 
the Hercules. But the French would 
do that job for the entire run of 300 
airplanes, and not just for the 100 they 
needed. 

This would make the unit cost of 
the component the lowest possible, be- 
cause it would be spread over the entire 
production run of 300 airplanes. This 
is obviously cheaper than letting the 



LOCKHEED chart projects comparisons of costs to produce the C-130 in Eur-pe against 
cost of development and production of a cargo transo-rt. also in Ear me. 
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The logistics of LOX 



hydrogen . . . and to argon, acetylene, carbon 
monoxide and many other vital military and 
industrial gases. In each case, the key to depend- 
able supply is Air Products on-site generation 
to serve the needs of a single customer. There’s 
no "overland” hauling, no waiting in line. 

Air Products skilled team of engineers, chemists, 
physicists and designers . . . our specialized man- 
ufacturing facilities . . . and our valuable experi- 
ence in supplying all major missile development 
and test centers . . . are at your command. Your 
inquiry is invited. Write Air Products, Inc., 
Allentown, Pa. Phone: EXpress 5-3311. 


...INCORPORATED 

58 


Liquid oxygen is being loaded into these tank 
trailers right from an Air Products generating 
facility . . . and in a matter of minutes it will 
arrive at an adjacent missile test site. This will 
happen again tomorrow, the next day, next 
week — whenever LOX is needed. Each time it 
happens, valuable time will be saved. 

The LOX will get to the test site purer too . . . 
because on-site generation eliminates the pos- 
sibility of contamination from intermediate han- 
dling and storage. 

The same logistics applies to nitrogen and to 


preach build 100 complete airplanes, 
letting some other country build 50 and 
a third build 25. 

Lockhced-Marictta engineers have di- 
vided the European Hercules into seven 
basic packages for production. This 
breakdown of packages turns out to 
have two characteristics. First, package 
''value" varies between about 5 ' ■ and 
56® of the total man-hour effort. If a 
country has a small industrv and a small 
requirement, it gets a small package. 

Second, the work to be done on a 
package may be simple standard air- 
frame construction, such as that needed 
for the empennage, or sophisticated ma- 
chine work, such as that needed to pro- 
duce the engines or the wing center 
section. If a countrv has a specialtv in 
machine work, it gets the engine pack- 
age. 

Price Advantage 

With few exceptions, all of the com- 
ponents of the European Hercules- can 
be built bv European industrv as it now 
stands. There might be a price advan- 
tage in getting certain forgings, cast- 
ings. or integrally stiffened panels from 
the Lockheed line, where costs are far 
down the learning curve. This is a 
production detail that could be easily 
worked out in agreements. 

Time saving is ]ustified by compar- 
ing the C-150 development program 
with that of the proposed European 
Hercules. The* first prototype C-150 
flew about 45 months after the require- 
ments were established, first squadron 
entered service almost 72 months, or 
six years, after the requirements. 

The first flight of an all-European 
airplane could be made about 26 
months after completion of negotia- 
tions. The first squadron could be in 
European service in about 20 months 
after negotiations were completed, as- 
suming that part of the agreement 
would include parts assistance by Lock- 
heed to the European industrv. This 
early assistance would be quickly phased 
out as the European lines built up to 
a typical rate of three per month at 
about 2S months after the completion 

Time Cycle 

Nobody is going to beat that kind 
of a development time cycle. If any 
manufacturer in the world started to- 
morrow to design a new military trans- 
port, the plane would not be in squad- 
ron service for at least five years. Tech- 
nical observers of European industry 
arc inclined to raise the sights even 
more and say eight years. 

The development programs for their 
C-150A and C-150B models required 
more than 27 million man-hours of 
engineering and tooling time. These 
astronomical figures can not be matched 
by individual European industries. Even 



a cooperative industrv, such as the ideal- 
istic planners of the Common Market 
have dreamed about, would barely have 
the capacity to meet that requirement 
alone, to say nothing of handling the 
other projects now either in the works 
or planned. 

If European cooperative production 
were accepted, there would be employ- 
ment for about 8,000 persons over a 
normal production run for about 100 
airplanes. 

American Scale 

On an American scale, this is rela- 
tively small; but bv European standards, 
this is larger than the entire Italian 
aircraft industry, or almost as large as 
the entire German aircraft industry. 
'I his is substantial employment for 
Europe, and certainly a heavy factor 
to weigh in any decision. 

Lockheed's scheme is not a rigid one. 
There is nothing to prevent one coun- 
try alone from tackling the entire job 
of license production except the verv 
practical factor that only two European 
countries have industrial capacity in 
plants and personnel to do the job. 

The company has also proposed the 
installation of Rolls-Royce Tyne turbo- 
prop engines replacing the standard 
Allison T56 engines now in the USAF 
airplanes. 

1 he advantages of a I ync-povvcred 
Hercules are apparent for those coun- 
tries with the need to buy in the pound 
sterling area, and might be the reasons 
for weighing a prospective decision in 
favor of the American airframe with 
British powerplants. 

The tact that Rolls-Royce is willing 
to license production of its engine units 
—presumably the Tyne would be no cx- 


ccption-also lends weight to the argu- 

There are counter-arguments to the 
positive ones that Lockheed puts for- 
ward. One European NATO nation 
regards the Hercules as entirely too big. 
and is thinking in terms of a smaller 
tactical transport. Perhaps the best 
answer to this is that nobody connected 
with military transport has ever heard 
ot a case where there was too much ca- 
pacitv in an airplane. Technically, the 
Hercules is capable of meeting that 
country’s requirements for takeoff and 
landing on unprepared strips in a tac- 
tical situation, and then exceeding by 
a wide margin all other requirements. 
European Engineers 

Another argument is that the Lock- 
heed proposal doesn’t take into account 
the engineers now in European indus- 
try. What will be in it for them, to 
stimulate their design thinking? Noth- 
ing much, says Lockheed, and maybe 
it's an advantage. The brilliant design 
teams of Europe can then concentrate 
on the design and development of new 
airplanes, second-generation fighters or 
defensive missiles, instead of wasting 
their time duplicating or trying to bet- 
ter an existing design that is already 
more than adequate to the needs of 
Europe for the next decade. 

But the airplanes are expensive, runs 
another argument. Their absolute cost 
is high. But no airplane comes cheap 
nowadays, and any native European de- 
velopment will cost more on a unit 
basis anyway. TTie sole question is 
whether or not the airlift capacity is 
needed. 

If it is. says the company, the Euro- 
pean Hercules is the answer. 
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How NRC 

High Vacuum Technology 
Can Help You 
Conquer Extreme Altitudes 



160 feet of punched Mylar tape is 
accommodated in the new Beattie- 
Coleman MLPR-13 Programer, 
providing a completely random 
program of 252 minutes duration 
on 13 channels. Extremely accurate 
time control with no cumulative 
error. Available in five speeds: 

H", ir, and 3" per sec. 
Weighs less than 5 lbs., is easily 
removable for loading. Programs 
can be initiated or altered in a 
few minutes. Compatible with most 
missile guidance systems. 

Write for complete data on the 
MLPR-13 and other multi-channel 
Beattie-Coleman Programers for 
either repeat cycling or random 
operation. 
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C-130 Hercules Lengthened 
To Increase Long-Range Missions 


By J. S. Butz, Jr. 

Marietta, Ga.— Lockheed is offering 
the military services and commercial 
operators a stretched version of its 
C-130 Hercules transport designed to 
cross the Pacific nonstop with 32.000 
lb. of cargo at 360 to 370 mph. cruise 
speed or the Atlantic with 50.000 lb. 
of freight at better than 410 mph. 

The Allison T61 -powered, stretched 
Hercules is a major talking point on 
the turboprop side of the current de- 
bate in Congress and the Pentagon con- 
cerning the relative merits of turbojet 
and turboprop transports. One of the 
most advanced turboprops in considera- 
tion today, the new Lockheed trans- 
port has the small field capabilitv of 
the C-130 and can operate out of 80% 
of the military airfields in the free 
world, according to its designers. Its 
operating costs are lower than those of 
the original Hercules, Lockheed says, 
dipping below four cents per ton-mile 
when carrying a maximum load of 78,- 
000 lb. over a 1,500-mi. route. 

These two qualities— small field capa- 
bility and low operating costs— are 
among the turboprop’s strong points 
when they are compared with the faster 
turbojet transports which require run- 
ways of about two miles in length. 

Another favorable point concerning 
the stretched Hercules is the palletized 
loading system developed for the earlier 
model. Loading and unloading times 
for the maximum cargo load when using 
this system are scheduled to be less than 
20 inin. Complete time on the ground 
during turnaround can be about 30 
min., during good weather adding 
greatly to the aircraft's utilization. This 
loading system employs nine pallets 
7 ft. long onto which the cargo is 
prcloaded on the ground. 

The pallets are then placed on a 
flatbed truck with rollers and pulled 
into the truck-level cargo compartment 
of the aircraft as a single load. This 
process takes a few minutes, and the 
pallets arc automatically locked to tin- 
cargo floor, eliminating the necessity 
for a lengthy tiedown. 

Lockheed’ is designing the new Her- 
cules to the specifications of the Fed- 
eral Aviation Agency as well as the 
military services in hopes that it will 
be available for commercial use as soon 
as the first aircraft is rolled out. This 
was not done with the C-l 30. First 
deliveries could take place in fall of 
1961 under present Lockheed plans. 

External design of the stretched I ler- 
culcs is very similar to that of the 
original C-l 30. Two hundred and eighty 


redesign of the i 
aircraft from an a< 


inches were added to the fuselage, 120 
in. ahead of the wing and 160 in. aft of 
the wing. It will be possible to use 
C-l 30 tooling for the construction of 
the new stretched version. 

The original tail can be retained be- 
cause it has been moved aft and no 
more tail area is required. Major por- 
tion of the outer wing panels arc the 
same on both aircraft as is the nose 
section and part of the aft fuselage. 
Modified C-l 30 tooling is used for 
most of the aft fuselage and a small 
portion of the outer wing. Completely 
new tooling is needed for the wing 
between the two inboard engines, for 
the nacelles and for a small portion of 
the empennage. 

Landing gear for the new aircraft will 
have to be new to accommodate its 
maximum takeoff weight of 204,170 lb. 
and maximum landing weight of 187.- 
135 lb. The main gear will be of the 
same basic eight-wheel design used on 
the C-l 30, and the nose gear will have 
dual wheels. 

Wing area was increased on the new 
aircraft, and it was sized so that there 
would be enough fuel for the Pacific 
mission and give a minimum takeoff 
weight for the Atlantic mission. Only 
r surfaces of the 
ynamic standpoint 
was around the upswept aft end of the 
fuselage. This was refaired to get a 

Only major structural redesign was 
the relocation of the pressure seal on 
the aft end of the cargo compartment 
to ease the load on the full pressuriza- 
tion system. The seal was formerly on 
the larger outer doors on the cargo sec- 
tion. Now a dome shaped pressure 
bulkhead is placed inside at the end of 
the large tubular cargo compartment 
inside of the outer doors. 

Flight handling characteristics of the 
new aircraft will be almost exactly the 
same as those of the C-130 according 
to Lockheed. The new aircraft will 
have Hercules acceleration characteris- 
tics since it was possible to keep about 
the same thrust-to-weight ratio on both 
aircraft. 

The Allison T61 engines will deliver 
more than 5.000 hp. each. It is hoped 
that an improved version of the engine 
with water alcohol injection will lower 
the maximum takeoff distance over a 
50 ft. obstacle to about 3,900 ft. Take- 
off distances with the original Allisons 
will vary with the aircraft's loading and 
mission from about 5.100 ft. to around 
-1.500 ft. Rough field performance of 
the stretched Hercules will be similar 
to the original model. 
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safeguards 

passenger 

jets 


assures . . . maximum range 
lower operating costs 
increased safety 
peace of mind ...for crew 
and passengers ! 


B&H INSTRUMENT Co., INC. 

3479 West Vickery Blvd. • Fort Worth 7, Texas 
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CHR ANNOUNCES M-777 
A NEW HIGH STRENGTH 
SILICONE RUBBER 

100% Stronger Than "High Strength" AMS 3345 

M-777 is an exclusive CHR development 

unmatched by any other silicone rubber. This 
new compound has physical strength 
equal to good gen 

strength ot 
M-777 doubles many of the original 
physical properties of AMS 3345. 

It is unaffected by time, weather, sunlight 
or ozone — remains flexible at -105°F 
— resists heat up to 500° F — 
and has good electrical insulation qualities. 
Typical properties are listed below: 




ih Teflon* bonded to 


1000 

TENSILE 


2100 

TENSILE 



PHYSICAL PROPERTIES 


As Received Properties 

Dry Heat Resistance 
Aged 70 hours 400 F 

Compression Set 70 hrs 300° F 
Percent ol original deflection 

Flexibility 

M-777 

Duranwtor Shore A ^50 

SIS! ii 

•• 


AMS-3345 

Te^^»nngth!psi Tom 5 

sS-V" 

» 



+- 


CHR has made many important contributions in the development 

of silicone rubber compounds and techniques. The first truly 
high strength silicone rubber was introduced by CHR. 

M-777 with 2100 tensile and over 300 tear strength, psi, considerably broadens 
the possible usage of silicone rubber and adds a new dimension to 
its many unique advantages. We invite your inquiries. 



• COATED FABRICS 


CONNECTICUT HARD RUBBER COMPANY 

•DuPont t.m. Main Plant • New Haven 9, Connecticut 

CHR Sales Offices • Atlanta • Los Angeles • St. Louis • Seattle 



FUSELAGE PINCH and double tailpipes arc emphasized in this view of the Northrop N-156F jet fighter at its rollout. 


N-156F Embodies Frontal Attack Concept 


By Richard Sweeney 

Hawthorne, Calif.— Projected capa- 
bilities of air-to-air missiles to mount 
effective forward hemisphere attacks arc 
basic tenets of N-l 561* weapon system 
recently rolled out by the Norair Divi- 
sion of Northrop Corp. (AW June 8, 
P- 29). 

Designed for production and opera- 
tion by NATO and SEATO nations, 
many of whose borders form what 
would be the "front line” in case of an 
attack, Norair bears down on these 
points of small, lightweight, twin- 
engine, Mach 1 . 5 aircraft in sales nego- 

• Starting from an early wanting radar 
pickup, through scramble of fighters, 
climb and intercept for a forward hemi- 
sphere attack by missiles, the N-l S6F 

about five miles farther than would a 
Mach 2 airplane, all other conditions 


being equal, according to Norair calcu- 
lations. Detection was figured at 160 
mi. from border, and attacker speed was 
more than Mach 0.9. 

• Using forward hemisphere attack, the 
N-156F would stay below the enemy, al- 
lowing the missile to make the climb to 
intercept, saving time and fuel for addi- 
tional combat, while making use of the 
quadrant which goes best return to 
both infrared and radar fire control 

• Twin-engine reliability and safety, no 
small matter in the day-to-day opera- 
tions of an air force. Separate and dual 
systems in the aircraft keep one engine 
failure from being catastrophic. 

• Starting from base of relatively light 
and simple airframe and powcrplants. 
N-l 56F can accommodate very sophis- 
ticated fire control systems and wide 

customer be able to maintain and oper- 
ate the airplane in these configurations. 


In addition, the basic airframe-power- 
plant still is smaller, less costly and 
intricate to build, allowing the customer 
to get "more for his money.” 

• Advance to Mach 2 speed capability 
is expected with engine improvements 
now in development. 

Performance calculated for N-l 56F. 
which Norair used in comparing the 
plane with its competitors and in war 

climb rate approximating 28,000 fpm. 
at sea level and corresponding drop 
with altitude, yielding an over-all time- 
fo-climb to operational to launch mis- 
sile from lower forward hemisphere at- 
tack, of about 2 min. from takeoff. 

Range, figured on the basis of no 
external fuel, supersonic flight from 
time of reaching attack altitude until 
attack completed and subsonic cruise 

'This range would be extended con- 
siderably if the normal pattern was 
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KEARFOTT PRECISION RESOLVERS 
FOR EVERY SYSTEM APPLICATION 



Kearfott has available a complete line of pre- 
cision resolvers for every system application. 
Computing resolvers range in functional accu- 
racy from 0.1% to .005%, in bridge accuracy 
from 5 minutes to 20 seconds of arc and in 
size from 11 to 25. Non-compensated resolvers 
range from 5 minutes to 20 seconds of arc in 


accuracy, from 8 to 25 in size. 

All Kearfott resolvers feature stainless housing, 
shafts and bearings and corrosion-resistant 
lamination materials for maximum environ- 
mental resistance. Optional designs available 
for operation at 200° C and in environment of, 
2000 cps vibration at 30 g's. 


Computing 

Resolvers 


Available with integral compensating windings. Can be provided 
with trimming networks to match existing isolation 
amplifiers or Kearfott-designed transistorized amplifiers. 




Non-Compensated 

Resolvers 


Basically for application in precise data transmission 
systems. These synchro resolvers permit system designer 
to achieve system errors of better than 1 minute of arc 
without using 2-speed servos and elaborate electronics. 

By proper impedance matches up to 64 resolver control 
transformers can also operate from one resolver transmitter. 


Size 11 Size 25 




or engine to be changed without touch- 
ing accessories. 

When questioned concerning sta- 
tistics on delays in takeoff resulting 
from one engine malfunctioning on a 
two-engine plane, a Norair spokesman 
cited the record of the F-89 in this 
respect, statistics on which indicate a 
very low rate of such incidents. 

For operational employment, N-l 56F 
has provisions for using zero launch 
rocket bottles which would he very 
close to those used on the USAF-Mar- 
tin Matador, since the two machines 
arc close in takeoff gross weight. Ad- 
ditionally, provisions have been made 
for incorporation of arrested landing 
equipment which would utilize the wa- 
ter squeezer type arrester. Coupled with 
leading edge flaps for lower landing 
speed, plus drogue parachute, Norair 
secs an airplane operable from a wide 

N-136F was intended to use a car- 
tridge starter, but since none was de- 
signed which satisfied Norair in the 
time period when it was needed, con- 
ventional outside air source is required 

of deliveries. Tfe "" it hopes de- 
sired start equipment will be available 
and installed as standard equipment. 

Flight Tests 

Forecasting expected trends in N- 
1 56F flight test development program. 
Norair indicated that if T-38 experi- 
ence holds true, the airplane will 
progress through the company's speci- 
fied flight test program unusually clean. 

Norair said that as of the day the N- 
156F was rolled out, the T-38 had ac- 
cumulated 18 hr. flight time in 21 
flights. Of these, the company declared, 
the last eight were made without one 
complaint about the airplane itself. Ad- 
ditionallv. Norair indicated that on the 
day the t-38 made its first flight, it was 
turned around and ready to make a sec- 
ond flight the same day, but was pre- 
rented by circumstances unrelated to 
the airplane. 

Currently the T-38 is flying with two 
General Electric JS3-1 engines which 
are essentially prototype powcrplants. 

main bearings and develop about 2,100 
lb. thrust. Production engines will have 
eight compressor stages, three main 
bearings, will deliver 2,500 lb. thrust 
and will have afterburners as well, for a 
total thrust of more than 7.000 lb. The 
first of these engines will be delivered to 
Norair about September. 

The T-38, so far in its flight test pro- 
gram, has reached Mach 1.04 by diving 
to speed, then leveling out. The com- 
pany says this speed was sustained for a 
considerable period in view of available 
thrust. The airplane is cleared to Mach 
1.1 as far as flutter is concerned. 


THE AIRLINES OF THE WORLD* 

HAVE ON ORDER 
MORE EDO LORAN EQUIPMENT 
THAN ALL OTHER 

HAVE ON ORDER MORE EDO LORAN EQUIPMENT THAN ALL 

LONG RANGE NAVIGATION SYSTEMS COMBINED 


* 15, to date-Aerolineas Argentines 

• Air France • BOAC • Cubana 

• Irish Air Lines • Japan Air Lines 

• KLM • Lufthansa • Northwest 

• Pan American • Qantas 

• Sabcna • SAS • Swissair 

• Varig-atso in use by MATS 



without E-W cooling units, 
electronic gear 
in this hut 
would burn out 
in minutes! 

The Ellis and Watts Model A-9 Unit that keeps th 
critical electronic gear cool has a cooling capacity of 9000 BTU’s per 
hour. Without this vital cooling capacity the electronic equipment 
would burn itself out in a matter of minutes! Wherever electronic gear 
is used, it creates heat problems. And, in compact airborne huts 
these problems are especially serious. 

Designing and building specialized units to keep electronic gear cool 
is our business at Ellis and Watts. Units of any capacity, configuration, 
control requirements or functions can be designed and built to any 
applicable military or commercial specifications. E-W Units will function 
perfectly in any climate conditions on earth. 

For additional information on Ellis and Watts Model A-9 Unit for 
cooling electronic gear in airborne huts or similar installations, 
write for Bulletin #130-A. 


ELLIS AND WATTS PRODUCTS, INC. 

P. O. Bote 33- A, Cincinnati 36, Ohio 




AVIATION WEEK, 


15, 1959 





Plexiglas 


Douglas DCS jet transport of Unitrd Air Liars has mutton's measuring approximately IT x 21’, double-glased and triple-glazed 
with PleXiglaS acrylic plastic. Outer panels are stretched PLEXIGLAS 55. 


. . . aviation’s standard transparent plastic 


Plexiglas is a trademark, Reg. ir.s. Pat. OJf. and in principal countries in 
the Western Hemisphere. 

In Canada: Rohm & Haas Co. of Canada. Ltd., 

Wat Hill, Ontario 



Chemicals for Industry 

ROHM e HAAS 

COM PANV 

WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


“WHERE THERE’S PROGRESS, THERE’S PLEXIGLAS’’ 



Lockheed Stresses F- 104-9 High Speed 


Burbank— High speed and swift ac- 
celeration are being stressed by Lock- 
heed Aircraft Corp. in efforts to sell its 
F-104-9 (AW June 1, p. 32), based on 
the assumption that head collision and 
rear hemisphere will be dominant types 
of attack for years to come due to mis- 
sile, fire control and ground control sys- 
tem limitations. 

Lockheed feels that superior per- 
formance will be required for the 
fighter and interceptor roles to give a 
reasonable degree of confidence in at- 
tacks against invading aircraft, in view 
of what is currently known and pro- 
jected for both infrared and radar 
guided missile capabilities. 

Stripped Down Version 

Offering a stripped-down Mach 2 air- 
craft for international sale, the com- 
pany emphasizes that the I* -104-9 Shir- 
fighter will have capabilities which will 
keep it modem and able to cope with 
potential enemy aircraft for years to 

Among the points Lockheed makes 

• Aircraft has a potential of achieving 
steady state flight at Mach 2.2 to 2.4. 
This is expected to be accomplished 
with planned engine improvements; the 
current limitation of Mach 2 on the 
Starfightcr is an engine turbine inlet 

• Airplane can accelerate in 2.9 min. 
from subsonic cruise to Mach 2. With 
this acceleration, the aircraft is better 
able to perform an intercept and per- 


haps be able to make more than one 
pass at an intruding aircraft, due to its 
margin of speed. 

• With the lower weight of internal 
equipment offered as standard equip- 
ment on the F-104-9, Lockheed says 
the airplane’s useful time aloft on com- 
bat missions is extended above that of 
the current U. S. operational airplanes. 
To make the airplane capable of steady- 
state flight up to Mach 2.4, some ma- 
terial modification would be accom- 
plished in the interior of the engine 
air inlet ducts. A Pyrcx wind screen 


would be incorporated, and also a new 
filament-wound radome which has high- 
speed capability at the advanced Mach 
number. 

Data Indicated 

Lockheed data indicates that at 36,- 
000 ft. and Mach 2, the F-104 has 
17,300 hp. in excess of that required 
to actually maintain that speed and 
altitude. 

Company figures indicate the airplane 
at this altitude and speed can pull 3g 
constantly, without losing either speed 


Interceptor Attack Tactics 

HEAD-ON 

BEAM 

REAR 

• DETECTION RANGE FOR RADAR 
SEARCH SYSTEMS . MINIMUM 

MAXIMUM 

ADEQUATE 

•DETECTION RANGE FOR IR SEARCH 



• TIME FROM DETECTION TO 
MINIMUM LAUNCH RANGE MINIMUM 

EXCELLENT 

MAXIMUM 

•RE-ATTACK CAPABILITY NONE 

ADEOUATE 

ADEOUATE 

• IDENTIFICATION CAPABILITY NONE 

EXCELLENT 

EXCELLENT 

•ATTACK CAPABILITY AGAINST 
MANEUVERING TARGET NEGLIGIBLE 

EXCELLENT 

MAXIMUM 

• ATTACK CAPABILITY AGAINST ECM NEGLIGIBLE 

ADEOUATE 

EXCELLENT 

• INTERCEPTOR SPEED REOUIREO SLOW 

1.2 X TARGET SPEED 

MAXIMUM 

C&wfacSCQHs: 

RELATIVE KILL PROBABILITY LOW 

HIGH 

MAXIMUM 


LOCKHEED chart details various attack tactics, with rear as the top kill probability. 
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LIKE NEW AFTER 
1000 FLEXING CYCLES 


THERMOID-QUAKER jet-starter hose has exclusive 
government approval. Only Quaker jet-starter hose has 
government approval for use in starting jet engines. This new 
•'Dacron”-and-silieone rubber hose is $200 cheaper for each 30- 
foot length. Yet it extends the life of pneumatic ducting from 
200 to 5,000 engine starts. 

It won’t kink, because of cross-braid construction. Threads are 
crossed at right angles to one another to distribute the load in 
all directions. A scuff cover of porous netting is bonded at 2J j-inch 
intervals to doughnut-like silicone scuffers. 

Get complete information, including Technical Data, on Quaker 
jet-star. .-r hose, from your local Thermoid industrial distributor, 
or write Thermoid. Division, H. K. Porter Company, Inc., Tacony 
& Comly Sts., Philadelphia 21,, Pa. 


PORTER 


HK. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: wilh Rubber and Friction I 
OELTA-STAR ELECTRIC DIVISION. NATIONAL ELECTRIC Dl 
DIVISION; Relredorics— REFRACTORIES DIVISION; Electric 
ROPE DIVISION. MOULDINGS DIVISION; end in Canada. Rei 


>r altitude, which could be v< 


rercept or a fighter-to- 


sists of a fixed-ring optical sight, similar 
to the 100-mil ring used in World War 
II, plus the aural provisions which arc 
part of a Sidewinder missile installa- 
tion. Hie system would be employed. 
Lockheed says, by using the 100-mil 
ring to get the airplane pointed in the 
general vicinity of the expected target, 
as an aid to the aural notification which 
pilot receives when heat-seeking Side- 
winder missiles are pointed toward the 
target within their range of capability. 
In addition, the 100-mil ring could 
be tilted, which would enable the air- 
craft to use it for bombing with two 
1,000 lb. bombs which arc standard 
equipment. 

The F-104-9 has provisions to carry 
1,019 gal. internal fuel, which is 122 
gal. more than the standard USAF 
fighter. The additional tankage is ob- 
tained by utilizing the space formerly 
occupied by the Vulcan cannon and its 
ammunition. With this quantity of fuel 
aboard, the F-104-9 has a gross-weight- 

nl.l'iW'cff/f,,,.! net T’l.S 


Lighter Than F-104C 

The F-104-9 design started from a 
basic airplane, the USAF Tactical Air 
Command F-104C. From this were de- 
leted the fire control, cannon and am- 
munition, emergency power turbine, in- 
flight and single point refueling pro- 
visions, external fuel tanks, provisions 
for a centerline store, the deceleration 
parachute for landing. ILS provisions. 

Citing the excellent direct mainte- 
nance record the F-104 has established 
at Hamilton Al’B. Lockheed attributed 
this to a S400.000 contract which was 
issued with the first airplanes, the two 
experimental XF-104s. This contract 
was given the company by USAF to de- 
sign the airplane for minimum mainte- 
nance. which resulted in the service- 
center concept which Lockheed fol- 
lowed with the F-104. In this, hy- 
draulics, electrical, electronics, fuel and 
other systems have individual service 
center locations, with easy accessibility 
for maintenance. 

What Lockheed is offering is essen- 
tially a stripped-down airplane, which 
the customer can have equipped to per- 
forin any mission from the basic inter- 
ception and day fighter configuration 
which is the standard design, to a highly 
sophisticated multi-mission airplane 
such as the F-104, the German air- 
plane. 

Price of the aircraft and mainte- 
nance costs increase substantially, of 
course, with the addition of a more 
sophisticated fire control system. 
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Men. machines and know-how— this is the make-up of Bulova’s instrument manu- 
facturing group. A completely separate facility employing manufacturing engineers, 
quality control teams, production, assembly and test personnel, standard machine 
tools, custom and Bulova-built equipment. 

These special skills and facilities, working in close-knit unison, promise deliveiy 
of reliable products crafted to customer specifications and budgets . . . whether 
individual parts or complete packages. 

Experience in precision design and precision manufacture is the Bulova tradition, 
the Bulova capability. It has been for over 80 years. For more information write— 
Industrial & Defense Sales, Bulova, 62-10 Woodside Ave., Woodside 77, N. Y. 
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Why Vertol leads 
in turbine helicopter 
design and development 

Steady progress in technology has advanced this versatile 
air vehicle, the helicopter, to the threshold of a new era of 
usefulness. It is the era of the turbine -powered transport 
helicopter designed for improved battlefield mobility and 
logistical support of combat elements and missile systems, 
and for all-weather, day-night operations in military or 
commercial service. 

Vertol has been and is today at the forefront in progress to- 
ward this new achievement. Among the first to recognize that 
turbine power would vastly improve performance, capacity 
and versatility. Vertol also is a leader in research and de- 
velopment on new designs incorporating these powerplants. 

The result of many years of work in this field is the Vertol 
107, first member of an entirely new generation of multi- 
turbine helicopters destined to play vital roles in short-range 
transportation throughout the world. It is now being produced 
for the U. S. Army as the YHC-1A. The "107" can be adapted 
to an almost limitless variety of functions without altering 
basic design. Its built-in growth potentiality has already 
resulted in a decision by the U. S. Military to procure a larger, 
more powerful version of the 107 type from Vertol. This growth 
also assures a steady future progression of helicopters of 
greater performance, load-carrying ability and versatility. 


\ / 

VERTOL 

—t — 
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MISSILE ENGINEERING 




British to Begin Thunderbird Training 


London— Two British army anti-air- 
craft regiments will be equipped with 
the .Thunderbird solid-propellant, 
ground-to-air missile by December of 
next year. The first regiment will begin 
training with the missile next month at 
the Manorbier anti-aircraft artillery 
school in South Wales. 

A low-level weapon system which 
may complement I hunderbird in the 
army’s anti-aircraft defense is also un- 
dergoing firing trial at Manorbier. 

Code-named “Yellow Fever,” the 
radar fire control system of this low- 
level anti-aircraft weapon incorporates 
a type of tracking radar and computa- 
tion system which represents an ad- 
vance on other known systems, accord- 
ing to an army technical source. The 
high-speed scanning aerials, computer 
and the two controllers of "Yellow 
Fever” all rotate in azimuth with the 
aerial system on a gun platform. 

During a visit to Manorbier Aviation 
Week was shown the high potential 
rate of engagement of high-speed jet 
aircraft possible with the system. 

The gun is a developed version of 
the Bofors light anti-aircraft gun which 
has a fire rate of 240 rounds per minute. 
Prime object of the army’s air defense 
policy in the field is the destruction of 
enemy surveillance aircraft which in all 
probability will be manned vehicles. 
Without such surveillance the enemy 
is unable to define his target from mis- 
sile attack. 

It is now clear with the issue of 
Thunderbird (code-named “Red 
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Shoes") to the army that previously 
unnoted defects have been overcome 
with this missile. 

Unofficial sources, normally con- 
sidered accurate, believe that the 
Thunderbird ran into trouble only dur- 
ing service prosing trials at the British 
sea firing range at Aberporth, after final 
engineering changes had been made to 

Recovery on this range is not nor- 
mally possible and an undisclosed, con- 
secutive number of rounds were fired 
unsuccessfully before one photographic 
record revealed partial loss of the con- 
trol vanes. The vanes, according to one 
theory, were being struck bv the boost- 
ers during separation, after having been 
prematurely over-deflected by a surging 
condition in the missile's hydraulic sys- 
tem which is energized upon boost 

Other reports imply the vanes were 
failing due to a flutter condition which 
responded to orthodox treatment. 

'Hie Royal Air Force Bloodhound 
ground-to-air missile is also reported to 
have overcome some problems occurring 
during proving trials. Reports suggest 
that certain directional change rates 
could cause flamcouts due to the dis- 
turbance of intake airflow to the ram- 
jet. 

System Mobility 

Every element of the Thunderbird 
missile system is mobile. A regiment 
is made up of two batteries each con- 
sisting of four launchers, one target il- 
luminating radar and one tactical con- 
trol radar. Each regiment is considered 
to be at least as mobile as a conven- 
tional heavy anti-aircraft gun regiment, 
the heaviest item being the tactical 
radar which weighs 16 tons. This radar 
is only a modified version of the radar 
used with the previous heavy anti-air- 
craft artillery. The vehicle currently 
combines both the scanner and display 
equipment on the same chassis; and the 
IFF (aircraft identification) aerial is 
separate equipment. 

Future development is likely to sec 
the breakdown of this radar on two 
chassis, one vehicle mounting the trans- 
mitting equipment with a combined 
scanner and IFF aerial, and another 
vehicle housing the display consoles 
and control personnel. 

Under a state of alert, reloading of 
one launcher can be completed in four 
minutes so that a battery has a fire 
power of one round per minute. Nor- 
mally the army will fire one round with 
the target at maximum range and be 
ready to launch a second round at the 
same target if necessary. The possibil- 
ity of equipping each battery with two 
target illuminating radars has not been 
ruled out, however. 

Target illuminating radars for both 
Bloodhound and Thunderbird arc basic- 




LOW LEVEL weapon system above uses Bofors gun and new type radar and computation 
system. Finless Thunderbird in transtainer below is given go, no-go test from vehicle at left. 






Doited line shows size of GL-207 Super Hercules, superimposed over now-in-service C-I30 Hercules. 


New Lockheed Super Hercules 

Big brother of U.S. Tactical Airlift champ 


An ocean-spanning logistic support transport, 

the GL-207 Super Hercules is a “stretch” ver- 
sion of the C-130 Hercules— famous for its 
headline-making feats in over two years of 
service with USAFs Tactical Air Forces. 

The GL-207 Super Hercules has a fuselage 
23 feet longer than its brawny brother’s. Its 
wing span is 12 feet greater ... its propeller- 
diameter has been expanded by 2 Vi feet. . . 
internal fuel capacity has been increased to 
10,236 gallons for greater range (pylon tanks 
add another 1800 gallons). 


Transporting 50,000-pound MATS cargoes non- 
stop across the Atlantic — or, with pylon tanks, 
spanning the Pacific nonstop carrying 16-ton loads 
4,800 nautical miles — is Super Hercules' mission. 


Powered by four new GM-Allison T-61 
Prop-Jet engines, the Super Hercules provides 
nonstop trans-Atlantic and trans-Pacific trans- 
port for personnel, vehicles, palletized/con- 
tainerized freight, missiles, and general cargo. 
Maximum payload : 78,000 pounds. 

The GL-207 Super Hercules will come off 
production lines at Lockheed’s Georgia Divi- 
sion. Like all Lockheed aircraft, the Super 
Hercules is designed for long life, easy main- 
tenance, and low cost of operation. Result: 
maximum airlift, for minimum dollars. 


Crew efficiency on long flights is assured by flight 
station design approved by experienced transport pilots. 
Super Hercules’ crew compartment includes relief crew 
sleeping space, galley facilities, for hot meals in flight. 




& 

152 combat-ready troops, or 116 paratroopers can Combat vehicles can be driven up the hydraulically 

>e transported in the GL-207. With airline type seats, controlled ramp-door of the end-loading GL-207 Super 

the Super Hercules can carry 1 05 persons comfortably. Hercules— a vital time-saver in emergency situations. 

1 

L 



Big ballistic missiles — assembled, with boosters, on Assorted cargo — runway matting, jet engine con- 

trailers, or dollies— fit easily into the huge pressurized tainers, fuel and oil drums, etc.— can be speedily 

cargo compartment of the GL-207 Super Hercules. loaded onto Super Hercules’ truck-high cargo floor. 


LOCKHEED 

JET TRANSPORTS • JET FIGHTERS • JET TRAINERS • COMMERCIAL & MILITARY PROP-JET TRANSPORTS • ROCKETRY 
BALLISTIC MISSILE RESEARCH & DEVELOPMENT • WEAPON SYSTEM MANAGEMENT • ANTI-SUBMARINE PATROL AIRCRAFT 
NUCLEAR-POWERED FLIGHT • ADVANCED ELECTRONICS • AIRBORNE EARLY-WARNING AIRCRAFT • AIRPORT MANAGEMENT 
NUCLEAR REACTOR DESIGN & DEVELOPMENT • GROUND SUPPORT EQUIPMENT • WORLD-WIDE AIRCRAFT MAINTENANCE 
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In the event of attack ... we cannot expect more than 
minutes warning and minutes to retaliate. Heretofore 
. . . inertial systems in air-launched missiles required 
as much as thirty minutes warm up time before oper- 
ation and an additional amount of time before achiev- 
ing specified accuracy. The new G.E. Platform is 
designed specifically to give satisfactory perform- 
ance over a wide range of temperatures in high G 
environments. 

It is smaller in size and weight than similar plat- 
forms and the following features are indicative of the 
performance to be expected: 

1. Fully operable within one minute after power is 
applied. 

2. 20 minutes after — 55°C start— it achieves accu- 
racy as specified. 

3. Ambient temperature — 65° C to + 100°C. 

4. Tolerates high acceleration environment. 

5. Platform and associated electronics total only 
55.7 pounds. 


This lightweight ruggedized environmentally 
suited platform is ideal for long range air launched 
missiles. The unusually low drift rate eliminates the 
necessity of “trimming” or adjusting the gyro before 

More complete details are available on the sys- 
tem by contacting Manager— Control Sales, General 
Electric Company, Light Military Electronics De- 
partment, Armament and Control Section, Johnson 
City, N. Y., Dept. I2A. 


GENERAL 


ELECTRIC 


LIGHT MILITARY ELECTRONICS DEPARTMENT 
FRENCH ROAD. UTICA, NEW YORK 


A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION 



test firings is hard to obtain because 
of the difficulty of telemetering all the 
data that is needed. 

A year ago, ABMA hired the Insti- 
tute to find out whether simulation 
would work, and this initial phase of 
the contract is now nearing completion. 
A simulator has been built which 
roughly corresponds to the fuel tank 
in the Jupiter intermediate range ballis- 
tic missile. Southwest Research has 
found results from this model system 
to be in close agreement with ABMA 
tests with a full scale tank. 

During the the second year of the 
program, the Institute will look into 
various sloshing phenomena and prob- 
lems, and will evaluate various tank de- 
signs and three or four of the devices 
commonly used to suppress sloshing 
motions. These investigations will be 
general, and the program is not aimed 
at development of any specific missile 
hardware. In the simulation process, 
theories in the sloshing field can be 
checked out with experimental data. 

Simulator built by Southwest Re- 

il could be adapted to accommodate 
any tank configuration. With such flex- 
ibility, missile designers could use simu- 
lation in the same way that aircraft 
designers use models in wind tunnel 
tests to examine the characteristics of 
a system before the full scale hardware 
is built. Thus, once the fuel and tank 
configuration have been chosen, simula- 
tion could provide information on 
sloshing that would be useful to guid- 
ance engineers and other designers who 
must consider sloshing frequencies in 
developing missile systems. 

Tank Model 

Tire tank model used in the simulator 
has rigid walls, and the Institute pro- 
gram has not gone into the area of 
structural variations, although Dr. 
Abramson said this kind of investigation 
could be done. Data from the model 
svstem is handled with straightforward 
mathematics to effect the simulation. 
Reynolds number is accounted for in 
comparing results. 

Along with evaluating tank designs 
and general sloshing characteristics, the 
simulator can be used to investigate the 
various types of sloshing dampers de- 
signers use to suppress sloshing mo- 
tions. An example of these devices is 
a perforated brass can with a cone at 
each end which is floated on the sur- 
face of the fluid in the tank to act as 
a surface suppressor. Other dampers 
such as rings and vanes on the tank 
walls can be checked. 

In simulating a tank. Southwest Re- 
search technicians don’t use the fluid 
which will go in the full scale tank. 
They find a fluid with the appropriate 
kinematic viscosity which acts in the 
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Missile Fuel Sloshing Simulated 


By Craig Lewis 

San Antonio— Simulation technique 
for examining fuel sloshing character- 
istics of liquid rocket missile fuel tanks 
has been developed here by the South- 
west Research Institute. 

Developed for the Army Ballistic 
Missile Agcncv, the simulator will be 
used as a research tool to examine fuel 
sloshing phenomena and problems. It 
also has a design and development ap- 
plication as a means of evaluating slosh- 


ing characteristics of specific tank sys- 
tems for ballistic missiles. 

Southwest Research Institute built 
the simulator for ABMA in an effort to 
get a more realistic means of evaluating 
sloshing problems. Most of the work 
done in this area has been in develop- 
ing theoretical solutions, and Dr. H. N. 
Abramson, manager of the engineering 
analysis section at Southwest Research, 
observes that fuel motions are too com- 
plex to analyze theoretically. He also 
points out that information from actual 


ally similar. Both are made by British 
Thomson Houston Co., Ltd., but in the 
interests of mobility, the army equip- 
ment had been made lower and smaller, 
and must inevitably have conceded some 
range. 

A notable feature of the Thunder- 
bird’s system has been the adaptation of 
standard army vehicle chassis for prac- 
tically all elements of the system. This 
has greatly reduced the development 
time of the system as a whole, the army 

The battery command post is a stand- 
ard three-ton vehicle housing the dis- 
play equipment associated with the 
radar displavs and it houses a special 
lamp order signaling system which en- 
ables the technical control officer to 


The launchers are an adaptation of the 
standard Bofors light anti-aircraft gun 
platform and the launcher loading 
vehicle is also an adapted army vehicle 
which has a turntable and extending 
rails to enable the missile and elevating 
frame to slide from the launcher onto 
the launching platform without manual 
effort. 

The field assembly and test point 
is basically identical to the facility de- 
veloped for the Corporal missile. 

Efficiency of the army training han- 
dling methods were well demonstrated. 
One feature of the training program is 
an instructional model which simulates 
the complete radar control and firing 
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Experience — the added alloy in Allegheny Stainless 



looking for thin walls in big diameters? 


A-L now offers a wide range of stainless 
seamless tubing with walls as thin as .013". 

From what other source would you expect to get stainless 
seamless tubing of 314" OD with walls as thin as .058” and 
in the widest range of materials anywhere to fit a broad 
range of requirements in new products and processes? 

Allegheny Stainless Tubing ranges from 3ft" OD to 314" 
OD with wall thickness from .01}" to .}75". Typical of 
the specials A-L can make are 234" OD— .0}2" wall thick- 
ness, 3" OD— ,042" wall thickness and 314" OD— .058" 
wall thickness. All sizes with true circularity, no dents or 
handling marks. 

Stainless seamless tubing is made in all stainless grades 
including 309, 317, 318, 310, 416 and 446— normally 


difficult to obtain. For special high-temperature applica- 
tions, A-L produces tubing in high-strength alloys such as 
A-286, and in vacuum melted steels and alloys. Also in 
custom analyses such as low cobalt (.01-.05) grades and 
with boron additions to standard grades. 

A-L also makes composite tubes with bonded combina- 
tions of carbon and stainless steels and other metals for 
unusual corrosion applications in process equipment. 

Allegheny Ludlum Tubing is available in small orders in 
random or cut lengths. Standard grades in stock through- 
out the country. 

Write for your copy of Allegheny Ludlum Stainless Tub- 
ing, or call your A-L representative for all the help you need. 
Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. Address Dept. AW -18. 




priceless 


SOUTHWEST Research Institute sloshing simulator (left) has model tank attnehed to 
dynamic table driven by 10 lip. d.c. motor. Brass cans being evaluated as surface suppressors 
arc at right. Larger can is 6 in. s 1 3 in.; ping ball inside makes it float at proper level. 
Smaller can is 3 in. v 1 in. and uses small cork ball on table as float. 


model tank the same way the actual fuel 
will act in the full scale tank. The type 
of substitute is related to model size 
and configuration. Fluids ranging from 
red fuming nitric acid to kerosene ran 
be simulated, but problems arise in find- 
ing proper substitutes for oxidizers. 
Liquid oxygen, for example, is next to 
impossible to simulate. 

Model Tank 

Model bank on the simulator now is 
HI in. in diameter and about 31 ft, 
high, but models up to 21 ft. in diam- 
eter could be accommodated in the 
present system. Tank model is at- 
tached to a platform with four legs 
which sits on a dynamic table. The 
table is connected to a 10 hp. d.c. ad- 
justable speed motor through a drive 
shaft with an eccentric cam and a gear 

In operation, the system can provide 
frequencies from } to four cycles per 
second and amplitudes from 0,013 to 
C.96 in. in each direction, or double 
that for the total stroke. By removing 
the gear box, frequencies between four 
and 30 cycles per second can be ob- 
tained with direct drive. 

Strain Gages 

Measurements are taken from two 
sets of strain gages. A strain gage on 
each of the four platform legs gives the 
total lateral force acting on the wall of 
the tank, and another strain gage on 
each leg gives the pitching moment. 
But these measurements provide not 
only the force due to the liquid, but 
also the mass inertia of the tank and 
the system. So there is a separate bal- 


ance platform with strain gages and 
with lead weights adjusted to match 
the signal from the tank gages when the 
tank is empty. This balancing signal 
is fed in 180 deg. out of phase, and the 
result is a measurement of the forces 
from the liquid. 

Simulator system also has provisions 
for mounting pressure cells on the tank 
walls and bottom to give the distribu- 
tion of pressure over the tank. This 
data tells what is happening at various 
points on the tank, and it can be inte- 
grated to give total force and check 
other measurements. All data goes to 
the system’s oscillographs for recording. 


AMC Contracts 

Wright-Patterson AFB, Ohio-Fol- 
lowing is a list of unclassified contracts 
for S’ 3,000 and over as released by the 
Air Materiel Command; 







Minneapolis, SI 


When your priceless test 
data are recorded on film, 
you will find no more reli- 
able source of film process- 
ing than CFI. At CFI all ol 
your film requirements . . . 
lor sales, training, and 
visual aids, 16 or 35mm, 
will receive the most care- 
ful attention. 

CFI UNDERSTANDS your film 
problems. CFI has processed 
the invaluable film records 
ol many vital projects. CFI 
recognizes the need lor 
uncompromising quality and 

CFI FACILITIES are com- 
plete... and modern, CFI 
has developed many new 
processes and is the leader 
in its field. CFI has com- 
plete security clearance, 
assuring safe handling of 
highly classified material. 
CFI EXPERIENCE includes40 
years as the nation's larg- 
est and most progressive 
organization, with complete 
lab facilities in both Holly- 
wood and New York. 

FOR COMPLETE INFORMA- 
TION on capabilities and 
service available, write or 
call for a sales represents- 


: efi : 

CONSOLIDATED FILM INDUSTRIES 
959 Seward St., Hdlywood 38. Calif. • HO 9-1441 
521 West 57th St., New York 19, N.Y. • Cl 6-0210 
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KAMAN'S H-43B HUSKIE is powered by a Lycoming T-53 gas turbine with 
complete, single-package fuel control and pumping system 
engineered and precision-produced by Chandler Evans. 

CECO’s product in the Huskie is one of a number of “unitized” control systems 
developed expressly for the fast-growing small engine field. In 
addition to controls for application in manned aircraft, 
other lightweight, compact CECO engine control systems have been developed 
for target drones and missiles, while still others are available for 
auxiliary power units in airborne and ground support systems. 

Chandler Evans pioneered single-package design of formerly separate 
fuel system components and today enjoys a position of leadership 
in the field of small engine fuel control and pumping systems. 

CHANDLER EVANS CORPORATION • WEST HARTFORD 1, CONNECTICUT 

Interesting, informative literature on many CECO products is 
yours for the asking. Please address your request to Dept. 39. 
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SWISSAIR selects the 
VISULATOR* for its DC-8 and 
CONVAIR 880 Jet Simulators 

Swissair — a veteran in simulator training for its precision operations over 
worldwide routes — now has added the most modern device in llight 
simulation: the Curtiss-Wright Dehmel Visulator. The Visulator system, 
which can be used with virtually all types of electronic simulators in use 
today, will serve both the DC-8 and Convair 880 simulators in the Swissair 
jet training program. The Visulator provides realistic VFR take-offs, 
approaches and landings by means of closed-circuit TV and a specially 
designed optical system. It simulates 10 square miles of airport and terrain 
with a 3-dimensional model just 8 by 17 'h feet. Models of any airport in 
the world can easily be put into position. The system is "unprogrammed" 
— that is, the pilot is free to Hy as he wishes, and what he sees is the result 
of his own actions. The Visulator responds accurately to all controls as the 
"aircraft" accelerates, rolls, pitches, climbs out ... or encounters various 
weather or emergency conditions introduced by the instructor. 

Curtiss-Wright Dehmel Simulators provide instrumentation, sound and 
motion. The new Visulator adds the final touch of realism— sight — to 
simulator training. Write for complete engineering data. 

ELECTRONICS DIVISION 




■ CARLSTADT. N 


CURTISS-WRIGHT DEHMEL training equipment licensed under basic patents of R. C. DEHMEL AND 
CURTISS-WRIGHT. Canadian Licensee: Canadian Aviation Electronics Ltd., Montreal — British Licensee: Redifon 
Ltd., London — French Licensee: Societe d'Electronlque et d'Automatisme, Paris 
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Sf erics System May Track Tornadoes 



By Janies A. Fusca 

Severe storms and squall lines oc- 
curring anywhere in the United States 
may be detected and tracked by means 
of a locating system that receives the 
radio signals generated by lightning 
strokes— called "sferics”-and plots their 
geographical position by triangulation. 
The system, known as Sferics Locating 
SySten'i-AN/FMS-3, is scheduled to be 
installed next month when it will be- 
gin a research and evaluation program. 

One of the most interesting possi- 
bilities of the system to lie explored 
in the program is that it mav be cap- 
able of detecting and identifying tor- 
nadoes. providing early warning of 
their existence and routes of travel. 
Identification techniques to be studied 
include monitoring of increased light- 
ning activity and frequency shift of the 
sfcrics signals believed to be character- 
istic of tornadoes. 

Additionally, the Air Force sponsors 
of the system believe that it will con- 
tribute considerably to meteorological 
research on the phenomena of severe 
weather by providing information such 
as synoptic data on the electrical ae- 
tivitv of storms and weather fronts, 
especially when used in conjunction 
with other research tools such as 
weather radar. 

System Integration 

The AN TMS-3 system has been 
designed for and will be operated by 
the Air Force. If it proves as useful 
as is hoped, it probably will be inte- 
grated as part of the Air Force’s 
WS4 33-L weather system. The sys- 
tem was designed by Stavid Engineer- 
ing, Inc.. Plainfield. \. J„ under the 
technical cognizance of the U. S. 
Army Signal Research and Development 
Laboratories, Fort Monmouth. X. J„ 
through an exchange of funds bv 
USAF. 

Under this arrangement Stavid’s con- 
tract for the system, which totaled 
about S-HO.OOO, was let by the Signal 
Corps. The Signal Corps has been ac- 
tive in sfcrics research since 19-1?. and 
has had in operation a smaller three- 
station experimental sfcrics detection 
network of its own. 

The AN/FMS-3 system is made of 
one central control station and six re- 
motely located stations. The remote 
sferics sets, termed AN FMD-1. detect 
the azimuth angle of arrival of a sferics 
signal and convert this information 
to binary code form. The coded infor- 


mation is transmitted via telephone ter- 
minal equipment to the central station. 

The central station equipment, called 
AN/FMQ-4, decodes the azimuth data 
from each remote site and by means of 
an automatic electronic plotter com- 
putes the triangulation which is dis- 
played as a "fix” on cathode ray tube 
display. The tube employs a long 
persistence phosphor so that lightning 
activity can be observed by an opera- 
tor or the total activity over any desired 
period of time can be obtained by 
photographic techniques. 

A map overlay on the display tube 
will provide a geographical reference. 
The system is designed to display fixes 
within 2,000 mi. of the central station, 
although the display can be expanded 
to present only those occurring within 
1.000 mi. of the central station. Tin's 
central station of the system will be 
located at the Severe Weather Warning 
Center. Kansas City, Mo., which is op- 
erated jointly bv the Weather Bureau 
and USAF’s Air Weather Service. 
Remote Stations 

Three of the six remote stations of 
the system will be installed at military 
bases: Fort Chaffee. Ark.. Tinker AFB, 
Okla., and Scott Field, 111. The remain- 
ing three stations will be installed at 
civil airports: Huron, S. D,, Waterloo. 
Iowa, and Goodland, Kans. 

The AN/FMD-1 remote stations of 
the system convert information on the 
angle of arrival of sferie signals into an 
eight-bit binary code which is trans- 
mitted in parallel to the central station. 


Equipment employed to do this is: 

• Antenna and D/F receiver. The an- 
tenna at each site will be composed of 
two triangular loops arranged at right 
angles, each with a base length of 60 ft. 
and a height of 30 ft. The antenna 
converts the received sferie signal into 
two components, North-South and East- 
West. that are identical in phase but 
with an amplitude ratio proportional 
to the angle of arrival of the signal. 

The receiver will have a maximum 
bandwith of 1,000 cycles, and be 
capable of operating at 10 kc., 50 kc., 
or 100 kc. so that operation of the 
system can be studied at different parts 
of the sferie spectrum. Specifications 
call for a signal-to-noisc ratio of 40 db. 
for a signal level of 300 microvolts, and 
for a wide band RF step attenuator 
with a maximum attenuation of 54 db. 

• Data transmitter. This unit prepares 
the output of the receiver for writing 
a bearing line on an iconoscope scanner. 
It also provides a circular reading sweep 
for the iconoscope. The transmitter 
output is momentarily switched from 
the reading to the writing signal by a 
trigger pulse generated by the sferie 

• Scanner and monitor. The output 
of the scanner and monitor unit is a 
pulse with a time relationship to a ref- 
erence pulse that is a measure of the 
bearing angle. The monitor also is 
used for alignment and calibration of 
the remote station. 

• Timing generator. The reference 
pulses and clock pulses needed to syn- 
chronize the system and to convert the 


AVIATION WEEK, 


IS, 1959 




BEFORE YOU: THE "SEVENTH MIRACLE” 


Seven interchangeable subcompo- 
nents comprise the TM-76 Mace. 
To mass-produce any of them, with 
the economies required for a mass- 
consumed weapon in wartime, 
seemed an impossible miracle not 
very long ago . . . 

In due course, by ingenious inno- 
techniques, Martin engineers accom- 
plished six such “miracles.” The sev- 
enth— the wing assembly itself — was 
even more demanding. Consider: 
Each wing panel was designed to 
extend 11.45 ft from a central wing 
root. Sweepback and negative dihe- 
dral dictate that this root conform 
to an intricate, twisted, compound 
curve . . . with tolerances within a 


few thousandths at every point in 
both contour shape and over-all 
thickness of the root. 

Conventional production? Prohibi- 
tive. It would require either complex 
and costly machining on complex 
and costly machines (plus extensive 
hand-finishing afterwards), or — even 
more costly — custom-designed ma- 
chines built for this job alone. 
Working closely with Alcoa engineers, 
the Martin people found the an- 
swers. By precision-forging Alcoa® 
Alloy 7075-T6 in two pieces, each 
with a flat back, contour tolerances 
within 0.005 in./in. are attained by 
forging alone. And with such accu- 
racy of contour, accuracy of thick- 
ness of the assembled two-piece root 


is attained simply by slab-milling the 
mating surfaces! 

If you understand and occasionally 
encounter such problems, we hope 
you'll invite us to work with you. 
Contact your nearest Alcoa sales 
office, or write: Aluminum Company 
of America, 2026-F Alcoa Building, 
Pittsburgh 19, Pennsylvania. 




time interval represented by the scanner 
output pulse into binary code form 
are produced by the timing generator. 

• Code generator. This unit converts 
the gated clock pulses produced by the 
timing generator as a measurement of 
the time between the reference and 
bearing pulses (therefore a measurement 
of bearing angle) into a parallel eight- 
bit code which is fed to the eight lines 
of the telephone terminal equipment 
that carry the data to the central station. 

The remote station equipment is 
cycled at the rate of 50 times per sec- 
ond; that is, a new bearing signal is 
transmitted by the equipment 50 times 
per second. Therefore, each of the six 
remote sites is capable of measuring 
bearing angles of up to 50 lightning 
strokes each second. 

Central Station 

Tire AN/FMQ-4 equipment mak- 
ing up the central station installation 
accepts the bearing data transmitted by 
each of the six remote stations and 
stores it in buffer storage units until 
called for by the individual computer 
serving that site. The complete system 
consists of six computers, a timing unit, 
and a display unit. 

• Computers. The six computers of 
the system are hybrid units, employing 
both analog and digital techniques, de- 
signed to solve the equation of the in- 
stantaneous distance from a point (the 
spot representing the moving beam of 
the display tube) to a given line (the 
bearing line received from the remote 
station) as the point moves according to 
a fixed program. 

• Timing unit. The basic reference 
timing pulses used throughout the cen- 
tral station system are generated by the 
timing unit. 

• Display unit. The indicator unit 
presents a rectilinear display of the 
raster type (where the beam is swept 
in the same manner as a conventional 
television set). The display shows the 
fixes marking the points where bearing 
lines intersect obtained from the bear- 
ing information transmitted bv the com- 
puters. The display tube is scanned 32 
times per second, and presents the fixes 
as bright spots on the tube face. 
System Accuracy 

The read-out accuracy of the system 
is required to be 25 mi. on the 2,000 
mi. range, which means that a mini- 
mum of 160 scan lines are required for 
the raster. The actual number of lines 
displayed is 200. The vertical sweep 
speed is 32 cycles per second, which 
includes both the active display time, 
the additional time required for setting 
up the computers, and the inactive re- 

One of the major problems that faced 
Stavid during the design study was that 
of determining the optimum method of 
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SONOTONE BATTERIES 

Sensational nickel cadmium! LIFE- 
TIME . . . MAINTENANCE-FREE . . . RE- 
CHARGES IN MINUTES... SUBZERO 
STARTING ... VS THE WEIGHT... 3 
TIMES THE POWER. Available for 
immediate delivery. Write PAC for 
further information! 


companies, through PAC, oiler com- 
plete units, with their replacement 
parts. Full stocks always available at 
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calculating the intersection points of 
the bearing lines and displaying the 
solutions (fixes) on a cathode ray tube 
indicator. The physical representation 
of the problem involves the measure- 
ment of the distance between a point 

The bearing line received bv the 
computer can be described as passing 
through the coordinate points of the 
remote station as depicted on the dis- 
play tube at some angle theta. The 
point ran be described as the instanta- 
neous position of the spot generated by 
the scanning beam of the display tube 
as it scans the face of the tube. 

Any type of reference system could 
be used for the computer and display, 
but the hvo most general systems used 
for both purposes are rectangular and 
polar coordinates. Although there are 
many advantages in the handling of 
angular information in polar coordi- 
nates, Stavid decided that the problems 
accruing from having more than one- 
origin (the six remote stations) were 
too difficult for high-speed instrumcn- 

For this reason, rectangular co- 
ordinates arc employed both in solu- 
tion and display. 

The solution of the problem is to 
provide spot intensification by the 
scanning beam at the time that the 
distance, horizontally or vertically, be- 
tween the spot and intersection of two 
or more bearing lines is at or some arbi- 

Each computer solves the problem 
of the distance between the scanning 
spot and the bearing line received from 
the remote site and provides a solution 
in the form of a gating pulse that be- 
gins as the scanning spot approaches 
within the selected arbitrary distance 
of the bearing line, and tenninates as 
it travels beyond the selected distance. 

A fix selector and error polygon re- 

ing pulses from each of the six bearing 
computers, sums their amplitudes, and 
compares the summed waveform with 
a reference voltage to determine 

ccivcd. (T he error polygon is the geo- 
metric figure produced by the inter- 
section of three or more bearing lines.) 

A selector switch on the control 
equipment enables the operator to se- 
lect the number of overlapping bearing 
pulses required to display a fix. The 
switch ran be set so that two or more, 
three or more, or four or more bearing 
line intersections cause a fix to appear 
on the display. 

'Hie problem to be solved by each 
bearing computer during each individ- 
ual display period requires the multi- 
plication of a varying analog quantity 
by a static trigonometric function. 
Since the binary code representing the 
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Rigid Pratt & Whitney Aircraft precision requirements spell per- 
formance . . . top-flight performance. Reason: The future is at stake. And 
that future can well ride on gear teeth. Since 1940, Pratt & Whitney 
Aircraft gear tolerances have 
been Perkins' standards . . . for 

commercial gears as well as air- This Handy Gear CaU 

craft. Such precision pays off in 
longer wear, greater efficiency, 
lower maintenance cost. That type 
of precision can pay off for you, 
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TARGET 


The crew of the B-52G starts up the jet engine of the sharp-nosed GAM-77 Hound 

Dog missile hung under its wing . . . gives its inertial autonavigator the location of the target. 

On a “for-real” mission, the Hound Dog would leap toward its target at supersonic speed 
—very likely a ground-defense center hundreds of miles away. Its guidance system can’t be 
jammed . . . can’t be decoyed. 

Purpose of the GAM-77 air-to-ground jet-powered guided missile is to increase the striking 
power of Boeing’s B-52. Sling a pair of Hound Dogs under the wings of the new B-52G— and 
you have what amounts to a brand-new weapon system. 

The GAM-77 program was started in August, 1957. The missile has been put into accelerated 
development. It already is in its early flight test phase . . . will be deployed by 1960. 

Weapon system contractor: the Missile Division of North American Aviation. 
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value of the bearing angle theta from 
the origin is repetitive each 45 deg. in 
the last five orders, the computer em- 
ploys tangent functions to obtain a 
solution even though four individual 
computing equations are required. 
The use of the tangent equations re- 
duces digital switching logic by a factor 
of two to one at the expense of only 
slightly more complex setup logic. 

Hallamore to Design 
Titan TV Equipment 

Hallamore Electronics Division of 
Siegler Corp. has received new contract 
awards totaling S400.00Q from the 
Martin Co., Denver, for the Titan 
missile development program. 

'Hie SI 5 million development by 
Hallamore for the Titan program pro- 
vides a four-point project to include 
development and installation of photo- 
optical, film camera and closed circuit 
TV systems and line communications 
facilities involving telephone and inter- 
com circuits. 

Closed circuit television equipment 
to be installed will be used at the 
Titan static test site and includes the 
latest versions of Hallamore's “rugged- 
i/.cd” camera unit, built to withstand 
forces of up to lOOg only a few feet 
from the impact point of test firings, 
with resultant extreme temperatures in 
the firing perimeter. 

Nortronics Studies 
Guidance Checkout 

Hawthorne, CaHf. -Preliminary stud- 
ies arc being conducted by Nortronics 
Division of Northrop Corp. on an ad- 
vanced system for checking function of 
weapon systems equipped with inertial 
guidance. The concept, called “Nor- 
scan,” would be designed for use with 
air-launched ballistic missiles, manned 
bombers, early warning aircraft, and 
high performance fighters, and repre- 
sents an extension of engineering ac- 
complishments in the field of com- 

Flexibility of the concept provides 
a computer system which may be used 
during factory checkout, engineering 
test or field operation of a weapons sys- 
tem. Norscan can be adapted for tests 
of flight control, guidance, fire control, 
communications navigation and horn- 

^Norscan involves a sclf-chccking, 
automatic computer programed device 
cmploving solid state electronics. Heart 
of the system is an internally programed 
computer with a magnetic drum as its 
principle memory unit, designed to 
have storage capacity of 500.000 bits of 
information. 

A feature of the concept is the con- 



SPACE ORIENTED ELECTRICAL 
ENGINEERS AND PHYSICISTS 

Vast new space and missile projects have created outstanding 
opportunities in research, development and design at Douglas. 
Here are some oj the areas in which toe have immediate 
openings for engineers and physicists with advanced degrees 
(B.S. also considered): 

SPACE NAVIGATION -Utilize Bode and Nyquist techniques, root 
loci, Z plane, quasi linear, non-linear and other techniques in the 
analysis and development of guidance and control systems. 

SPACE COMMUNICATIONS - Telemetry system research and 
development, research in wave propagation in ionized gas, 
high frequency breakdown and many other areas. 

SPACE POWER — Unconventional power research and development 
to supply power in space stations and on other planets. 

LOGICAL DESIGN - Solid state digital circuits as applied to 
automatic test and firing equipment, utilization of complex 
switching and logic circuitry, and utilization of computers in 
detailed circuit design. 

ANTENNA DEVELOPMENT — Complete research, advance design and 
development of antenna and radome systems for use on 
space vehicles. 

For full information write to Mr. C. C. LaVene, 

Staff Asst. Vice-president, Engineering, Box 620-M, 

Douglas Aircraft Company, Inc., Santa Monica, Calif. 


The most respected name in aircraft, 
UUUuLnit./ missile and space technology. 
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SMALLEST 

LIGHTEST 

CARCINOTRONS 

with wide band sole tuning 


Though it has just recently made its debut into the high 
society of Litton microwave tubes, this M-Type carcinotron 
(our model L-3298) has already been commended by the 
military for its exceptionally clean design. Every engineer 
concerned with upgrading the performance of ECM equip- 
ment will surely find much of interest in this medium-power 
tube, with which Litton takes a major stride toward truly 
simidtaneous noise-jamming capability by affording faster 
tuning rales than any previously attainable. 

The Litton family of eight cleclrically-eompatible careino- 
trons is the first to incorporate the critical capability of wide 
band sole tuning without frequency or power holes when the 
tube is operated into as much as a 2-to-l mismatch. Litton 
enreinotrons are the first to use wider- than-normal-band RE 
output con piers, minimising many system components such 
as antennae, waveguide plumbing, and load isolators. 


We cite these firsts not for glory’s sake, but rather for their 
meaningful contribution to more efficient system design, 
smaller size and lighter weight. 

The notable suitability of these carcinotrons is not limited 
to ECM. ^on can also consider them for other military appli- 

wherever medium-power lubes with extremely rapid timing 
and low tuning power are required. And while you are consider- 
ing. remember: these versatile tubes arc not just drawing- 
board products— you can order them now. 

Feel free to lodge your inquiry about voltage-tuned power 
oscillators of whatever nature with us at Litton Industries 
Electron Tube Division, Office A6, 960 Industrial Road, San 
Carlos, California. Your request for our newest catalog or for 
answers to your specific questions will be honored promptly. 



LITTON INDUSTRIES Electron Tube Division 

MAGNETRONS • KLYSTRONS • CARCINOTRONS • TRAVELING WAVE TUBES • BACKWARD WAVE OSCILLATORS • GAS DISCHARGE TUBES 
NOISE SOURCES • SPECIAL ECM TUBES • CROSSEO-FIELD AMPLIFIERS • MICROWAVE FILTERS • DUPLEXERS • TR TUBES 



Radar Tracker Developed for Atlas ICBM Squadrons 

Atlas intercontinental ballistic missile guidance radar (left), to be used in early Atlas squadrons, is able to determine position of the 
missile with an accuracy of better than one part in 100,000, according to General Electric's Ordnance Department, which produces the 
radar tracking antenna. Tracker is installed in a radomc (sketch at right) where the temperature is controlled to within i-deg. To achieve 
its high accuracy, the bearing race of the radar's *1 ft. diameter base is machined to tolerances of 50 millionths (0.000050) of an inch. 
Gearless power drive permits tracker to move at extremely slow rates without backlash or roughness. 


fidence index which Nortronics engi- 
neers claim they can build into the 
system. This woidd furnish an indica- 
tion of the proximity of a “go” reading 
to the design center of the item ana- 
lyzed. Engineers also arc studying the 
possibility of a drift index to provide 
failure prediction due to drift. 

Expansions, Changes 
In Avionics Industry 

Computer Sciences Corp., Los An- 
geles, is a new company formed to serve 
both computer manufacturers and users 
in feasibility studies, applications pro- 
graming and problem analysis for both 
scientific and data processing work. 
Company is headed by Fletcher Jones, 
former general supervisor of integrated 
data processing at North American 
Aviation’s Columbus Division. 

Other recently announced expansions 
and changes in the avionics industry 
include: 

• Hermes Electronics Co. is the new 
name of the former Hvcon Eastern, 
Inc., Cambridge. Mass. 

• Caswell Electronics Corp. is the name 
of a new company formed to dev elop 
and produce microwave transmission line 
components. Dwight Caswell is com- 


pany president. Company address: 414 
Queens Lane, San Jose, Calif. 

• Sperry Gyroscope Co. plans S6 mil- 
lion expansion of its microwave tube fa- 
cility at Gainesville. Fla., with a 28% 
increase in plant space to a total of 121,- 
000 sq. ft. Employment is expected to 
reach 800 by mid-1960, Sperry says. 
Company also has acquired a 52,000 
sq. ft. building in Syosset, Long Island, 
N. Y., to house engineering activities 
associated with Sperry Navigation equip- 
ment for Polaris-launching submarines. 

• Lear, Inc. has divided its fonner 
Grand Rapids Division into two new 
divisions. Instrument Division, headed 
bv J. M. Walsh, will be responsible for 
flight indicators, gyros and stabilized 
platforms, automatic bombing systems 
and ground support equipment. Electro 
Mechanical Division, headed by T. K. 
Greenlee, is responsible) for fractional 
horsepower motors, actuators and con- 
trol systems. 

• North American Autonetics Division 
has started construction of new 162,000 
sq. ft. manufacturing facility near its 
main plant in Downey. Completion is 
scheduled for January. 

• Cominol Industries, Inc., Washing- 
ton, D. C. has acquired Granite State 
Machine Co., Inc., Manchester, N. H., 
producer of shipboard countermeasures 


antennas. Henry L. Hebert, president 
of Granite State Machine Co. joins 
board of directors at Cominol Indus- 
tries. according t® David J. Shamp, 
president. 

• Epsco-West has moved into a new 
20,000 sq. ft. facility near Anaheim, 
Calif. 

• International Electronic Research 
Corp., Burbank, Calif., has licensed 
Garrard Engineering and Manufactur- 
ing Co., Ltd., of Swindon, England, to 
manufacture and sell IERC heat-dissi- 
pating tube shields throughout the 
British Commonwealth. 

• Haydu Industries Corp. is the new 
name of the fonner Haydu Electronic 
Products, Inc., Plainfield, N. J. 

• Acoustica Associates, Inc. has ac- 
quired Universal Dynamics Corp., 
Santa Barbara, Calif., maker of piezo- 
electric ceramics for use in ultrasonic 
and sonar equipment. New acquisition, 
headed by Harry W. Kompanek, com- 
pany founder, will be operated as wholly 
owned subsidiary. 

• Raytheon Co. has acquired Machlett 
Laboratories, Inc., Springdale, Conn., 
and will operate it as a subsidiary, 
headed by W. E. Stevenson, incumbent 
president. Machlett produces X-ray 
tubes and high voltage electron tubes 
for commercial and military uses. 
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...NEWS IS HAPPENING AT NORTHROP^ 




For the Hawk missile, Nortronics supplies Raytheon Manufac- 
turing Co. with the loaders, launchers, and auxiliary handling 

Nortronics has kept this program on - or ahead of schedule. 


NORTRONICS TOTAL GROUND SUPPORT 
-KEY TO DEFENSE READINESS! 

By integrating mechanical, electronic and servo-hydraulic skills into 
a wide variety of ground support equipment applications, Nortronics 
demonstrates an understanding of the total weapon system. 
Nortronics conceives, designs and manufactures GSE around a 
knowledge of the weapon’s mission, its operational and maintenance 
concepts, and the facilities and skills of its field operators. 

Twenty years of specialized experience gives Nortronics the ability 
to get the job done - to translate your most complex GSE require- 
ments into reliable hardware - on time - and at minimum cost. 

For immediate help with your GSE requirements, call Nortronics 
today. Or write: Chief Applications Engineer, Dept. 2003 -D3, 
Nortronics, 500 E. Orangethorpe Ave., Anaheim, California. 


NORTRONICS 

NORTHROP CORPORATION 



REDA PUMP 
j ™* 1 COMPANY 


CHOOSE REDA POMPS 
FOR YOUR AIRCRAFT 
REFOELING SYSTEMS! 








Collins Radar Measures Ground Speed, Drift 

New Collins Radio Co. Doppler radar for measuring ground speed and drift angle can operate from zero altitude up to 50,000 ft. The sys- 
tem, including panel instrument, computer, tracker, transmitter-receiver, control and antenna (shown at right) weighs 56) lb., or 981 lb. 
of dual installation. The system is largclv transistorized, using 11 tubes and 40 transistors, and consumes 200 watts of power. The 
antenna generates three beams and is a fixed-lens, horn-fed type with no active elements. System is accurate to 0.6%. 
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* Master Flight Data System— Litton 
Industries has won Wright Air Devel- 
opment Center competition to develop 
an integrated master data and control 
system for exotic aircraft operating at 


altitudes up to 200 mi. System will 
include gyro stabilized platform, exter- 
nal environment sensors, autopilot and 
digital computer. Eclipse-Pioneer is 
major subcontractor to Litton. 

► Crystal Ball Gazing— Electronic Indus- 
tries Association predicts that nation 
will be spending $14 billion annually 


for aircraft, missiles and space in 1970 
and that 43% of this figure ($6 bil- 
lion) will go for electronics. Of cur- 
rent $11 billion total, approximately S3 
billion, or 27%, goes for electronics, 
EIA estimates. Current military elec- 
tronics expenditures, including ground 
and ship-based equipment, estimated at 
nearlv $5 billion, arc expected to reach 
$12 billion by 1970, EIA says. 

► New Magnetic Potentiometer— Semi- 
conductor device whose resistance can 
be changed over a 10:1 range through 
application of a 10 kilogauss magnetic 
field, or a wider range if stronger field 
is used, is now available from Ohio 
Semiconductors, Inc. New Magnetore- 
sistor can be used as a contactless po- 
tentiometer, transducer, voltage regu- 
lator or power amplifier. For technical 
bulletin, write company at 1035 West 
Third Avc., Columbus 8, Ohio. 

► Subminiature Time Totalizer— Novel 
lightweight, low-cost device for keep- 
ing track of usage time accumulated 
by avionic equipment has been devel- 
oped by Red Bank Division of Bendix 
Aviation. Device is a subminiature gas 
discharge tube, Type 7414, with a col- 
lector whose resistance decreases uni- 
formly with time up to 1,000 hr., when 
d.c. voltage of 140 to 250 volts is ap- 
plied. By measuring resistance of tube, 
total in-use time of associated equip- 
ment can be determined. Publication 
R93-6 gives application data. Company 
address: Eatontown, N. J. 

► Welcome Innovation— Western Elec- 
tronic Convention (Wcscon), to be 
held Aug. 18-21 in San Francisco, will 
limit each of its sessions to three tech- 
nical papers instead of the four or five 



Coil Wound for Mach 20 Wind Tunnel 

General Electric technicians wind an induction coil, believed to be the largest vet built, 
to store energy- for an Air Force hypersonic wind tunnel at Arnold Engineering Develop- 
ment Center, Tullahonia, Tcnn. Finished coil will contain about six miles of cable, weigh 
60 tons and stand five feet high. Company said the coil will have .1,000,000 amp. of 
current flowing through it and must withstand magnetic clamping forces as high as 6,000 
tons at midpoint. This energy is discharged as a superheated spark to explode compressed 
air. driving it through the tunnel at Mach 20. 
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usually squeezed into technical confer- 
ences. Another innovation will be a 
panel of several experts in the field 
who will be invited to comment at the 
conclusion of each paper. Copies of 
Wcscon papers will be distributed at 
lime of registration, according to Wes- 
con officials. 

► UAL Finds Taper Pins Reliable- 
Might tests to determine reliability of 
new AMP taper pin type of soldcrlcss 
connectors in airline service, conducted 
by United Air Lines using special fix- 
ture with 480 taper pin terminations, 
revealed not a single failure during 
5.816 hr. of flight time extending over 
II year period. Test unit was in- 
stalled in wheel-well fire wall of a DC-7 
engine nacelle where it was subjected 
to continuous 2g vibration, temperature 
cycling and exposure to various types of 
liquid thrown up during takeoff and 
landing. 

► Signed on the Dotted Line— Major 
contracts recently announced by avion- 
ics manufacturers include the follow- 
ing: 

• Melpar, $2.5 million award from Air 
Materiel Command for flight simula- 

• Wcstingliouse Electric’s Electronics 
Division, $7 million contract from 
Navy Bureau of Ships, for "jam-resist- 
ant" radio communications transmit- 

• Aircraft Armaments, Inc., Cockeys- 
ville. Md, S49 1.506 contract from 
Army Ordnance for development of an 
electro-visual fire control system for 
night-time sighting of ordnance equip- 
ment. Allen B. Du Mont Laboratories, 
Inc. is major subcontractor on the 
program. 

• Waste King Corp., Los Angeles, 
S300.000 contract from Eastern Air 
Lines for flight recorders to be in- 
stalled on airline’s fleet of DC-8 jet- 
liners. 

• John Oster Manufacturing Co., Avi- 
onic Division. Racine, Wis., contract 
from North American Aviation for in- 
flight jet-engine monitoring instrumen- 
tation for use on B-70 Mach 3 bomber. 

• Topp Industries, Inc., Los Angeles, 
$356,662 contract from Federal Avia- 
tion Agency for VOR omnirange cquip- 

• The Magnavox Co., Ft, Wayne, Ind., 
has received initial contract for $13.5 
million for new lightweight radar. Com- 
pany says it expects additional large 
orders for the equipment. 

• ITT Federal Division, Clifton, N. J., 
has received order for distance measur- 
ing equipment (DMF.-T) for use on 
'PWA’s 30 new jetliners. Company 
also reports a $11.4 million contract 
for duplex high-powered radio amplifier 
for data link guidance system used with 
SAGE air defense network. 
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DON'T CHANCE IT. Many a hot-shot pilot thought he could 
make it! You may think you know the area like the back of 
your hand, but don't chance it during hazardous weather. 
Minimum conditions for visual or instrument approaches 
and flight paths were set up for your safety — follow them ! 


AVOID HEADACHES . Rough weather, grabbing brakes 
or any crash situation will cause injury of some sort if 
you're not strapped in securely. Check your seat belt and 
shoulder harness periodically for wear and anchorage 
security. Wear them and avoid "headaches”! 



STAY "ON THE STICK' '. Failure to make corrections while 
taxiing has been the cause of countless groundloops and 
nose-up accidents. Be alert all the time - wind gusts, last- 
minute turns, overcorrections and near misses if not handled 
immediately can be costly. Remember, you’re still flying 'til 
it's parked. 

REMEMBERlFor “Happy Flying”. . . look for the famous 
Esso Sign from Maine to Louisiana. 


ESSO PISTON AND TURBO OILS. Up there, you rely on 
your engine and your engine relies on an oil for proper 
lubrication. Esso Aviation Oils excel in high-temperature 
stability and help prevent piston ring gumming and harm- 
ful carbon deposit formations. Whether your plane be large 
or small — prop or jet — look to Esso for the best possible 
lubricants for your aircraft. 

ESSO STANDARD OIL COMPANY 
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BUSINESS FLYING 


Swiss Pilatus Porter Begins Flight Test 

By Edith Walford 


Stans, Switzerland— First prototype of 
the Pilatus Porter six-seatcr multi-pur- 
pose aircraft, built by Pilatus Flugzcug- 
werke A. G., lias reached the flight test 
stage. 

First production series of this model 
also is being constructed at the com- 
pany's works here. A public demon- 
stration of the Porter is scheduled for 
this year’s Paris air show. 

Design is based on the Pilatus P.-t 
type of which the firm produced only 
one prototype a few years ago. Price 
will be about S40.000. 

The Pilatus Porter is a single engine, 
strut-braced high wing plane of con- 
ventional appearance. 

Design features specified by the man- 
ufacturer are: 

• Short takeoff and landing character- 

• High rate of climb. 

• High useful load. 

• Multi-purpose suitability. 

• Low purchase price and low cost of 
operation and maintenance. 

The entire plane is of light metal 
construction. Its two fuel tanks are 
located in the wings, one on cither side 
of the fuselage. Trailing edge has land- 
ing flaps and ailerons. 

Powerplant is a single six-cylinder, 
air-cooled Lycoming 340 or 2'60 hp. 
engine, at the purchaser's option. 

The two large wheels of the main 
landing gear arc fitted with low pressure 
tires and heavy duty brakes. 

Pilot’s scat is on the left of the 
fuselage immediately in front on the 
wing leading edge. There is room for 
one passenger alongside the pilot. From 
the back of the pilot's scat to the rear 
wall, the cabin measures 7.0 ft. long 
and 3.8 ft. in width. 

Door is 5.3 ft. wide and fits flush 
with the floor of the cabin. It is made 
in two. pieces and closes in the middle 
with no center support. It is a non- 
strnctural component: the plane can 
therefore fly without the door. 

A hatch measuring 234 x 354 in. is 
built into the floor of the cargo area. 
Through this opening loads can be dis- 
charged or a camera can be fitted to the 
hatch. The hatch can be opened or 
closed from the cabin during flight. 

Because of the rotation of the slip- 
stream, the exhaust is located on the 
left and the cabin door on the right 
side of the fuselage. If the hatch is 
open or the plane is flying without a 
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door, the exhaust gas does not penetrate 
i into the cabin. 

The floor of the cargo area is fitted 
with rails onto which four single ad- 
justable scats can be mounted. Be- 
hind these seats there is a compartment 
measuring 2.6 x 3.8 x 4 ft. for baggage. 

There is a window in each part of 
the two-piece door and a third is in- 
stalled in the opposite side of the 
fuselage giving the passengers good visi- 
bility. Adjustable heating and ventilat- 
ing equipment is also provided. 

An opening 1.6 ft. x 2.6 ft. in the 
rear wall of the cargo area permits the 
inspection of the fuselage interior as 
well as allowing transport of loads up to 
16i ft. long. 

The special features embodied in the 
Porter give it a very versatile range of 

• As a transport aircraft capable of 
curving up to 1,100 lb. or five pas- 
sengers. 'I he cargo area and wide door 
enable it to be used as a freighter for 
large loads. 

• As an ambulance capable of accom- 
modating two stretchers. 

• For agricultural application with 
cither dust or liquids. 

• For agricultural or military purposes, 
such as the dropping of provisions or 
supplies of any kind, inspection of forest 
fires or other’ catastrophics. 

j • As a military trainer or for parachute 



Terrifically 
thrifty. . . 

Unlimited in 

New (Model 734) /Cfjkaf / | Jk/ 

Heavy Duty 9 9 9 M9r9jT^ # W ® 

ELECTRIC TRUCKSTER 

Built to carry a half-ton payload plus operator and passenger, the three- 
wheeled Cushman 734 Electric Truckster is a versatile and penny-pinching 
performer. You save money, gain convenience in light hauling, plant super- 
vision and security, warehouse service, personnel transportation and many 
other jobs. Built for rugged duty with a big 45%" by 61% flat bed, the 
Cushman 734 Electric Truckster travels up to 50 miles without recharging. 
Fiber glass cab is available as optional equipment. 


Ask your dealer lor FREE demonstration or 


CUSHMAN MOTORS 


„■*» CUSHMAN N1 
-jim MOTORS [ f[1 

LINCOLN, NEBRASKA |_ 


practice. The plane can carry four 
paratroopers fully equipped. 

• As a transport plane for policemen, 
their equipment and dogs and also for 
traffic control purposes. 

• For aerial photography. 

The aircraft can be fitted with re- 
tractable skis enabling it to take off or 
land on runways, grass strips or snow. 
Moats or floats with wheels can be sup- 
plied as extras enabling the plane to be 
used as either a flying boat or an amphi- 


Pilatiis Porter 

Powcrplant. .air-cooled, six-cylinder 
260 hp. S 8 

Propeller, . Ilartzcll metal constant- 
speed propeller 
Weights 

Empty weight. approximately 2,420 lb. 

Useful load .1,545 lb. 

Gross weight max. 3,970 lb. 

General dimensions 

Ovcr-all height 9.8 ft. 

Over-all length 34.8 ft. 

Ovcr-all span 50.0 ft 

Total wing area 307 sq. ft. 

Wing loading 13 psf. 

Power loading 

With 340 hp. engine. . . . 11.7 Ib./lip. 

With 260 hp. engine 15.2 lb./hp. 

Instn nents 

Usual engine and flight type as 

strnments (clock, compass, hori- 
zon and turn and bank indicator) 
Radio installations 
Small receiving and transmitting 

Power-operated generator, battery, 
external connection, startor, posi- 

Fncl 

Integral fuel tanks in tire wing, 
total contents 68.7 gal. 

Perfoi icc 

Endurance, - more than four hours 
with cither a 340 or 260 hp. 

Range .... more than 497 mph. 
(without headwind with cither 
340 or 260 hp. engine) 

Ceiling 20,300 ft (340 hp.) 

14,800 ft. (260 hp.) 

Cruise speed 124 mph. 

Rate of climb 

(with a full load of 3,970 lb.) 
1,140 fpm. (340 hp. engine) 

865 fpin. (260 hp. engine) 

Takeoff distance (with 3,970 lb.) 
approximately 328 ft. (340 hp. engine) 
525 ft. (260 hp. engine) 

Landing distance 
approximately 328 ft. 

Landing speed 43.5 mph. 
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Gyroplane to Cost About $10,000 


Georgetown, Ont., Can.— A group of 
former Avro Aircraft Ltd. design engi- 
neers have formed Avian Industries. 
Ltd., here to design and build a light 
personal rotary-wing aircraft designated 
Avian 2/180 Gyroplane. First flight is 
scheduled for September. 

Avian Industries, which was formed 
with the aid of Georgetown Industrial 
Investments, Ltd., a local organization 
to encourage industry, is headed by 
Peter R. Payne. 

He and 10 other fonner Avro engi- 
neers hold 52% of the stock. 

Payne said the Gyroplane design is 
well advanced; the new company has 
purchased machine tools and set up a 
machine shop. The aircraft, he said, will 
cost about S10.000 and scat-mile cost is 
estimated at from three to four cents. 

The Gyroplane design has been sub- 
mitted to the Canadian army and re- 
ceived "favorable reception.” Payne said, 
adding; "The company is not asking 
for any government subsidies, but is 
seeking a small fixed-cost army order 
because the need for such an aircraft 
apparently exists, and Avian believes 
that no one else can fill this need at the 
present time." 

Because of its VTOL characteristics, 
the Gyroplane is independent of air- 
fields or prepared landing areas. Maxi- 
mum cruise speed will be about 150 
mph. Pavnc said initial deliveries of 
certificated aircraft should begin in 
March. I960, at the rate of 20 per 
month. 

Gyroplane will be powered by a four- 
cylinder Lycoming engine of 180 hp.. 
mounted 35 in. behind the rear seat. 
The engine is equipped with an Avian- 
designed muffler and powers a rear- 
mounted ducted fan. Avian said the 
duct enables reduction of propeller tip 
speed, cutting noise levels and reducing 
personnel hazards. 


Gyroplane Details 

Gross weight 1,600 lb. 

Empty weight 1.000 lb. 

Rotor diameter 26 ft. 

Over-all length 14.6 ft. 

Ovcr-all height 7.9 ft. 

Width in cockpit 35 in. 

Maximum cruise speed 150 mph. 

Maximum rate of climb. . . . 1,500 fpm. 
Minimum flying speed . 0 mph (vertical) 

Normal fuel capacity 31 U. S. gal. 

Normal range (still air) 450 mi. 


The all-steel rotor is protected by 
wood-stabilized glass fiber skins and is 
said to require no attention other than 
inspection at ma|or overhauls, I huge 
points have Stellite bushings which re- 
quire no lubrication. The three blades 
include servo-flap rotor controls, cou- 
pled with high offset flapping hinges, 
to increase dynamic stability, eliminate 
control vibration and produce light 
stick forces. 

Payne said vertical takeoff to 200 ft., 
and vertical landing, is achieved by con- 
tinuously storing compressed air in a 
glass fiber bottle at the rate of 5 blip, 
during cruise flight, and releasing it at 
the rate of 250 blip, through the rotor 
blades to nozzles at the tips, for VTOL. 

Gyroplane flight differs from that of 
conventional aircraft in that the 2/180 
cannot be stalled and gust response is 
about l/10th that of a fixed wing air- 
craft. 

The two-place cabin has a hinged 
plastic glass canopy and an entry door 
on the right side of the fuselage. The 
company said total annual costs, includ- 
ing basic operating costs plus storage, 
insurance and depreciation, would be 
53,681 for 300 hr. utilization; 54,765 
for 500 hr. and 55,850 for 700 hr. 



which jobs 


"If you would like to be a member 
of a select corps of Engineers, 
working for an interesting, grow- 
ing company . . in one or the 
country's most stimulating areas 
. . I invite you to write to Temco. 
Temco’s growth is sound and 
planned, its products are diversi- 


professionally and in gocxl liv 
for you and your family, is hi 


SYSTEMS ANALYSIS & DESI6N 
Graduate Electronics Engineer or 
Physicist to perform theoretical elec- 
tronic system analysis and design of - 
new projects in the missile and elec- 
tronic system field. He will be respon- 
sible for analyzing the customer's re- 
quirements and establishing basic as 
well as overall design parameters to 
be followed throughout the develop- 
ment of the project. The System De- 
sign Engineer will consider the various 
operational aspects of the system, in- 
cluding environments as well as col- 
lateral and concurrent effectiveness 
when used with related systems. 

GUIDANCE DESI6N 

Graduate Electronics Engineer or 
Physicist to perform design and devel- 
opment of circuits and components 
necessary to the optimum functioning 
of missile guidance systems. He will 
design transistorized pulse and video 
circuits for use in missile and other 
electronic system projects. He will be 
responsible for developing applicable 
circuitry, working from specified and/ 
or general requirements laid down by 
the particular system concept as dic- 
tated by the needs of the customer. 
The field of emphasis will be in the 
development of radar techniques. 

Write BILL 6. HICKEY 
Supervisor Technical Employment 
Room 506A, P. 0. Box 6191 
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A new field ... a new future . . . 
for the forward-looking engineer! 

The first radar system capable of simultaneously detecting 
range, bearing and altitude from a single antenna, trans- 
mitter, and receiving channel... Frescanar is a major break- 
through in radar technology. 

Developed by Hughes Fullerton, the Frescanar antenna 
operates on a new electronic principle called frequency 
scanning: The position of the radar beam is changed by 
varying the frequency' of electromagnetic energy applied to 
the antenna. Thus the beam can move at lightning speed to 
handle more targets with greater accuracy than with con- 
ventional radar. 

This unique concept opens entirely new fields for radar... 
including a great many as yet unexploited. Hughes Fullerton 
needs creative engineers who can step in and help develop 
these new military and civilian applications. 

While Hughes Fullerton places emphasis on advanced 
development, it is a completely integrated engineering and 
manufacturing organization... whose activities cover a wide 
range of electronic and electromechanical applications. 

Now expanding rapidlv, Hughes is offering imaginative 
engineers a number of new positions. If you are interested 
in stimulating work with solid opportunity for personal and 
professional growth, we invite your inquiry. Please contact 
Mr. L. V Wike at address below. 
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Borgward Kolibri I Nears Production 


Bremen— Final configuration of Ger- 
many’s first postwar helicopter proto- 
type, Kolibri I, is now being type and 
flight tested at the Bremen airfield of 
automobile manufacturer Carl 1''. W. 
Borgyvard GmbH. 

Construction of the second prototype 
is yvcll advanced and svill lie follosvcd 
by a series of production models. 

Designed bv Prof. Ilcinrich Focke, 
who has been working on helicopters 
for the last 25 years, the Kolibri I has 
been developed with the financial and 
technical support of Dr. Carl Borgyvard, 
head of the Bremen firm (AW Mar. 3, 
1958, p. 296). Focke and his team of 
about 2 5 engineers have taken two years 
to develop the Kolibri I from drasving 
board to present status of ground test- 
ing and flight trials. 

Designed from the start as a coinmcr- 


POWERPLANT is 



Lycoming V0435-A1A developing 260 lip. Gross tveight is 2,492 lb. 



REAR VIEW of Borgyvard Kolibri (left) shows configuration of twin tail rotois. Aircraft is in early assembly stage at right. 
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NEW PROGRAM 


Please forward 
resume to: 

Mr. W. F. O'Melia 
Employment Manager 
Raytheon Manufacturing Co. 
Bedford, Mass. 

or call collect: 

Crestview 4-7100 
Extension 473 


Raytheon enters new weapons systems program 
and otters advancement opportunities for both 
Junior and Senior electronics engineers with ex- 
perience in the following fields: 

• Microwave engineers— component and antenna 

• Communications systems 

• Guidance systems 

• Computer systems 

• Radar systems 

• Inertial reference systems 

• Feed-back control 

• Auto-pilot 

• Ground support 

• Electronic packaging engineers 

• Radar systems engineers (project management) 

• Electromechanical engineer for missile control 
and auto-pilot design (project management) 

• Mechanical engineer experienced in ground han- 
dling of large missile systems (project manage- 

You and your family will enjoy the many advan- 
tages of living in the metropolitan Boston area. 
Relocation assistance and modern benefits. 



Borgward Kolibri I 

Specifications 

Equipped weight 1.720 lb. 

Useful load 

Fuel 220 lb 

(hi 8 8 lb. 

Pilot 170 lb. 

Two passengers (40 lb. 

Baggage 11 lb. 

Cross weight 2.402 lb 

Top sliced (approx.) 100 mph. 

Cruising speed (approx.) 87 mph. 

" 1 in backward flight 12 mph. 

Speed in sideward flight 12 mph. 

n 8 . 1 ^ 51 mph. 

Rate of vertical climb without 

mud effect 197 fpm. 

Hoiermg ceiling without ground 

'%t 1.640 ft 

ul ceiling without ground 
ret 11.100 It. 

ring ceiling with ground 
*t 492 ft 


cial venture, this helicopter meets the 
U. S. Federal Aviation Agency rotary- 
wing requirements which have been 
adopted by the German Ministry of 

It is expected to sell for between 
557,500 to 550,000 and will probably 
be marketed through the Borgward 
automobile organization. 

First prototype was flight-tested at 
the beginning of this year (AW Feb. 
21, p. 77). 


Crosswind Gear 
Designed for Cessnas 

Crosswind landing gear, designed to 

sionallv experienced by tricycle- 
equipped aircraft in windy or gusty con- 
ditions. has been granted a Supplemen- 
tal Type Certificate by Federal Aviation 
Agency. 

Developed by John II. Geisse. one of 
the key figures in the Department of 
Commerce's small plane development 
program in the mid-1950s, which re- 
sulted in popularizing tricycle landing 
gear, the new crosswind landing gear 
equipment is applicable for installation 
on the Cessna 172 and 175. In flight 
tests for FAA, a Cessna 172 fitted with 
the Geisse gear was operated from a 
hard-surfaced runway with direct cross- 
winds varying from 20 to -10 mph., all 
landings being made without eliminat- 
ing drift and little correction for drift 
being required after breaking ground, 
the inventor notes. 

The Geisse unit, which retails for 
S2-10 per set, consists of two hinge leaves 
joined by a one-inch bolt serving as a 
caster pin, shimmy damper springs on 
the bolt, and centering springs. One 
leaf is bolted to the Cessna single strut 
and the other to the axle. 

Geisse points out that with tncvcle 
landing gears, the rollover axis is typi- 
cally at an angle of about 60 deg. to the 
tire side loads, whereas with tailwhecl 
type landing gear the rollover axis is 
parallel to tire side loads. Loading on 
the tricycle gear is such that should a 
pilot feel he is in danger of ever rolling 



Italians Build Private Jet 

First prototype of two-place NEF 400 Cobra private plane, powered by an 880-lb. thrust 
Turboiiicca Marbore II turbojet is nearing completion in Milan, Italy. Flight tests are 
expected to begin later this spring. A second prototype is in an advanced stage of construc- 
tion. Interesting design feature of the Cobra (AW Jan. 19, p. 106) is use of aluminum 
alloy-covered plywood panels for covering the basic wood structure. Top speed of the 
Cobra is expected to be approximately 570 mph. 



DEVELOPMENT 

LABORATORY 

at Rohr Riverside for 
investigation & development 
of advanced techniques in 

ADHESIVE METAL BONDING 

chemical, metallurgical 
and physical testing 
has created outstanding 
opportunities for: 

METALLURGIST 
CHEMIST (ORGANIC) 
CHEMIST (GENERAL) 
ENGINEER (ADHESIVES) 


Mr. G. W. Whitehead, 
Personnel Manager 
ROHR Aircraft Corp. 
8200-AW Arlington Ave. 
Riverside, Calif. 



World's Largest Producer of 
Components for Flight 
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How far 
can an engineer 
go^at ^ 

Someday your name moy go on the door of a top-management office of the AC Division ... or of the General Motors Corpora- 
tion. This is part of GM's "open door" policy. This means that not only is every GM door open to every employee, but that every 
open door represents opportunity. Todoy AC helps fulfill the large demand for inertial guidance systems (with the AChiever) 
and many other electro-mechanical, optical and infra-red devices. In the future AC will supply even more instrumentation needs 
—both military and commercial— for the "space era." Your long-range prospects at AC can hardly be equaled. You'll gain 
invaluable experience working shoulder to shoulder with recognized experts on many assignments. You'll enjoy highest pro- 

You can work at AC facilities across the country or around the world. In short, if you are a graduate engineer in the electronic, 
electrical or mechanical fields, you con go places at AC, because AC is going places. This is worth looking into. Just write the 
Director of Scientific and Professional Employment: Mr. Robert Allen, Oak Creek Plant, Dept. D, Box 746, South Milwaukee, 
Wisconsin; or Mr. M. Levett, Dept. D, 1300 N. Dort Highway, Flint 2, Michigan. It may be the most important letter of your life. 





AC SPARK PLUG 


THE ELECTRONICS DIVISION OF GENERAL MOTORS 


108 


over, often his reaction is to slow the 
airplane by applying brakes-this action 
may provide just the additional moment 
needed to complete a rollover, Gcissc 
says. He reports that tests of a 172 
fitted with the crosswind gear included 
doing figure 8s at speeds that would 
have resulted in rollovers without the 
equipment. 

PRIVATE LINES 


First deliveries of Hiller 12E three- 
place 305-hp. utility helicopter have 
gone to James M. Meade, Meade Heli- 
copter Service, Houston, Tex., and 
Robert Trimble of Aetna Helicopters, 
Medford, Ore., both of which will use 
the two aircraft on a three-month 
forestry service utility and fire duty 
contract in Arizona. 

Internally air-conditioned pilot scats 
are featured in new Douglas DC-3 ex- 
ecutive conversion development by At- 
lantic Aviation Corp.’s Wilmington 
(Del.) Division. New Castle County 
Airport-based company is sending its 
“Atlantic 3” on a nationwide demon- 
stration tour this month. 

Two new all-metal light aircraft are 
being developed by Morane-Saulnier: 
the MS-880 two-seater and a four-place 
version. MS-880 deliveries are sched- 
uled for 14 months; rollout of the 
four-place model in 15-18 months. 
MS-880 is a low-wing side-by-side tri- 
cycle landing gear configuration with 
90-hp. Continental. Fully aerobatic, it 
will have top speed of 133.4 mph., 
cruise speed of 115 mph. and four-hour 
endurance. Gross weight will be 1,280 
lb., empty weight 780 lb. Wingspan 
will be 26 ft. 8 in.; length 20 ft. 4 in. 
and height 8 ft. 6 in. Price will be 
under $8,000 at the factory in France. 

Production of executive Douglas 
B-26, named the Tempo, has been 
started by L. B. Smith Aircraft Corp., 
Miami, Fla., which has airplane num- 
ber one on the line with completion 
scheduled for September. Program calls 
for both pressurized and unpressurized 
versions of the Tempo. 

1X1-3 Maximizer speed kits will be 
handled bv Aviquipo, Inc., in Argen- 
tina, Brazil, Chile and Venezuela under 
a dealer agreement signed with AiRe- 
search Aviation Service Division. In 
addition, the dealer will handle the 
AiResearch DC-3 aileron gap strip kit. 

Metal skin conversions for Piper 
PA-20 Pacer and PA-22 Tri-Pacer de- 
veloped by Skycraft Design, Old Star 
Airport, Langhorne, Pa., have been 
granted supplemental type certificate 


by FAA. Conversion covers wings, ai- 
lerons, flaps and fuselages and can be 
accomplished at Skycraft in less than 
two weeks, A1 Snyder, general manager, 
reports. Metal conversion adds less 
than 40 lb. to basic weight of airplane. 

There are some 75 agricultural avia- 
tion operators with a total fleet of 280 
aircraft working currently in New Zea- 
land, according to R. H. Scott, Depart- 
ment of Agriculture. Mr. Scott also 
notes that there are currently approxi- 
mately 8,000 farm air strips in New 
Zealand compared with 5,716 in 1957. 
He also reports that of the 43.25 mil- 
lion farm acres in New Zealand, some 


66% arc located on terrain which is 
too steep to be properly cultivated by 
implements. 

A $500,000 105-ft. x 220-ft. steel 
and masonry hangar will be built by 
National Distillers & Chemical Corp. 
at Teterboro, N. J., Airport on the east 
side of the field adjacent to Robinson 
Aviation. National Distillers signed a 
20-year lease for the six-acre site with 
Port of New York Authority at a rental 
of $15,000 a year. The hangar is ex- 
pected to be completed by Nov. 1 in 
time for delivery of National Distillers' 
Grumman Culfstream turboprop execu- 
tive transport. 
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SPECIALLY BUILT TO WITHSTAND 
SEVERE OPERATING CONDITIONS 
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June 15, 



EMPLOYMENT OPPORTUNITIES 


Once-in-a-career openings for 

ENGINEERS 

who want 


RAPID CAREER ADVANCEMENT 
CHALLENGING PROJECTS 
ABUNDANT LIVING 


Aerodynamicists 
Stress Analysts 
Design Engineers 
Project Engineers 

( Ducting) 


Project Engineers 

(Propulsion) 

Project Engineers 

( All-metal Honeycomb) 

Mechanical Engineers 

(Small Gas Turbines) 


Guidance and Control Engineers 



STRUCTURE AND 
STRESS ENGINEER 
WITH 

D.E.R. RATING 


Aircraft Modification Cen- 
ter in heart of large metro- 
politan area desires Struc- 
ture and Stress Engineer 
with D.E.R. rating. Must 
have imagination and de- 
sign ability. This is *an 
unparalleled opportunity 
for the right man. Salary 
§9,000 to §12,000, accord- 
ing to ability to produce 
results. Write Aviation 
Week, Box P-1879. 



Where 
to Buy 



THIS EMPLOY 


OPPORTUNITIES SEC- 
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EMPLOYMENT OPPORTUNITIES 


Paris: 

General Electric 
T58 Gas Turbine in 
New Sikorsky S-62 
Amphibious Helicopter 
to Fly at French Inter- 
national Air Show. 

Three-Engine S-61 
Commercial Mockup 
Also Exhibited 

lynn: 

SENIOR ENGINEERS 
needed to continue to 
create efficient small 
gas turbines. 

controls 

LEAD overall control, fuel, accessory 

devtopment programs from idea t< 

LEAD unit engineers in development 
of extremely compact reliable de- 

DIRECT design audits, failure inves- 
tigation. Senior liaison to produc- 
tion, test groups. 

SPOT ^AND RESOLVE critical control 


evaluations 




LOCKHEED'S 

New Multi-Million Dollar 

RESEARCH CENTER 


© This project— destined to rank with the world's largest and most 
advanced Research Centers— represents not only substantial faith but a 
substantial investment in the future of space flight. 

O The new Center, now under construction near Los Angeles, will 
provide facilities for: Exploration of complex technological space require- 
ments; scientific latitude and freedom; ideal environment for research; 
and the most modern laboratory tools available. Qualified scientists and 
engineers will find here ground-floor opportunities for extending man's 
knowledge beyond the present state of the art. 

ft On completion, most of Lockheed’s California Division's research 
facilities will be located in this single area. The Center will provide ad- 
vanced research facilities in all fields related to atmospheric and space 
flight including: Propulsion, physiology, aerodynamics and space dynam- 
ics; advanced electronics in microwave propagation and infrared; acous- 
tics; mechanical and chemical engineering and plasma/magnetohydro- 
dynamics; thermal electricity; optics; data communications; test and 
servomechanisms. 

{5 Top-level scientists and engineers are invited to investigate outstand- 
ing career opportunities for y our future in the new Lockheed Research 
Center. There are openings now for qualified personnel in: Electronics; 
aero and thermo dynamics; propulsion; servomechanisms; materials 
and processes; structures and stress; operations research; research 
in optics, infrared, acoustics, magnetohydrodynamics, instrumentation, 
mechanics and hydraulics; mathematics; and in all phases of design. 

sional Placement Staff, Dept.^ 1 062, 2400 N. Hollywood Way, Burbank, Calif. 


Inquire in confidence to : 

Mr. Richard A. Hollenberg 
Professional Recruiting and Placement 
SMALL AIRCRAFT ENGINE DEPARTMENT 
1157 Western Ave., West Lynn, Mass. 

GENERAL ELECTRIC 


LOCKHEED 

CALIFORNIA DIVISION 
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LETTERS 


Passenger Service 


I have recently had some disagreeable 
experiences with the passenger service per- 
sonnel of American and TWA airlines. Yonr 
comments accurately mirror my feelings on 


Copilot Cancels 

Effective immediately, please cancel my 
subscription to Aviation Week. And, do 
not send me any literature requesting me to 
renew or make a new subscription. If at 
some time in the distant future I choose to 
again apply for a subscription, I mil do so 
of my own free will, and I will not need any 
remm cr rom ^yom ^ ^ ^ Me jntcr . 

‘ the biggest rca- 


one, the opinion, 
me, railed in the 


ested, the 

son, is that I object 

credit the pilots in the airline profession. 
Secondary reasons include your attempting 
to make it sound as though the airlines are 
run by incompetent people, your unjust 
criticism of the CAA, FAA, and CAB, and 
vour biased views and attitudes on certain 
issues, or on nearlv all issues. 

Copt. Gordon C. * 




t by his letter which 
a the Editor of the 
aie (p. 214). lie asked you, and 
I ask vou, what arc you trving to prove? 
All that he says in tliat published letter I 
concur with wholeheartedly. While I can- 
not stop you from using half-truths and the 
other methods vou are using to discredit 
the airline pilots! I certainly do not sec any 
reason why I should aid you in this campaign 
by subscribing to vour magazine. 


ill pi 

for McGraw-Hi 

i report facts. 


publications to be unbi- 


sistcntlv i 


t aside o 




I firmlv believe that any capta ... 

any U.S. airline is far better qualified to 
make decisions as regards his flight than is 
the editor of your magazine. I cannot sec 
how you can possibly attempt to second- 
guess those captains when it is quite obvious 
you are far removed from and not well ac- 
quainted with the issues at hand. 

In one of vour recent issues you reported 
about flight violations filed bv flight engi- 
neers against pilots who had been on their 
flights (AW Mar. 16, p. 58), One point 
that vour editors attempted to make was that 
because Eastern captains were using the 
throttles since our recent strike, that this 
fact was mainly responsible for the large 
number of engine failures Eastern had im- 
mediately after the strike (AW Mar. 23. 
p. 31 ). Now, it may be true that the cap- 
tains took the throttles away from the engi- 


,. Addrei. 

letter, to the Editor. Aviation Week. 
330 W. 42nd St.. AW York 36, N. Y. 

Try to keep letter, under 5 00 teord, and 
give a genuine identification. We will 
not print anonymou, letter,, but name, 
of i vriters i vill be withheld on request. 

neers, and it may be true that Eastern had 
a large number of engine failures during 
January, 1959. However, if you had been 
interested in reporting all tne truth, you 
might have given thought to a few other 
things concerning this. One, the captains 
have been using the throttles since, perhaps 
before, engineers ever came into being. Sec- 
ond. anvone concerned with aircraft opera- 
tion knows that after a long period of idle- 
ness there will be a large number of engine 
failures and troubles. 1 don’t care who 
maneuvers the throttles, this will be. But 
you obviously arc not that closely concerned 
with aviation that you would know this fact, 
much less report it. 

In that same issue (AW Mar. 16. p. 39) 
there was news on an engineer filing a vio- 
lation against a captain who overflew Day- 
tona Beach on an Electra flight. Perhaps 
it might interest you to know that there is a 
good possibility that the alleged incident 
happened on a non-stop flight between the 
points Miami-New York, scheduled non- 
stop. which the engineer did not know. But, 
in order to sec just how stupid the engineer 
was the captain said to the engineer and 

Daytona, as well he should not land. He 
found out how stupid the engineer was, and 
how 'stupid you are to be taken in by the 
propaganda put out by the FEIA, if that 
happened on the flight to which I am refer- 

If you want to report news and facts, 
please do so. But, in the Braniff accident 
of a DC-7C at Miami International last 
year, did vou look into the background of 
the engine that caught fire and caused the 
accident? If yon did. yonr articles surely 
have not shown anv sign of it (AW Jan. 
26, p. 40. and Feb, 9, p. 103). Why not 
find out if an Eastern captain feathered that 
engine about one week before that fateful 
flight, find out if the feathering report was 
removed from the log. find out if Braniff 
corrected the troubles on that engine, find 
out what Wright 

about the engine. I — 

out, then see if you can still truthfully say 
that that accident was pilot error, a term 
yon enjoy using. I know some about that 
accident, and if you don't know about these 
things I mentioned, then why not hire re- 
porters to find out these things. 

Your attacks on airlines in general arc 
quite unjust. This business of constantly 
referring to the wait one must put up with 
when one calls for airline reservations. Do 
you think the airlines don't want to put a 
stop to that wait? Y’ou sound as if vou 
And, are 


business give you this old business of wait- 
ing on the phone and it is okay. But, when 
the airlines make people wait, then that is 
terrible; the airlines are apparently expected 
to be perfect. 1 daresay, that all delays of 
all types considered, the airlines give better 

SCI Another "example of jurt plain foolishness 
that you put out appears in the editorial of 
the May 4 issue. "Wc recommend that air- 
line executives mingle occasionalh 
plane load of their 1 ’ 


Have be 




is airlines’ operational capa- 
( Italics mine for emphasis. ) Now 
i people v 


dumped without 

praisal of v; 
bilitics." (I 

there is a je . , , , 

ally know nothing about airplanes 
operation thereof possibly make a realistic- 
appraisal? And. how* much less qualified 

fused. What do they expect, I 
feathering an engine the plane sh 


: should co 
„;t the p 

sengers there without delay? Many passi 
— think that an airline should have cr' 
all flights, and ei 

the regular flight breaks down. Tliat would' 
be nice, except that there would be so much 
equipment needed that the airlines could 
- possibly |- J 






ilffe'S 


if the ai 


• knowledge and thinking 
about airline operation is not much better 
than those who arc admittedly ill-informed. 

! could write more about the above and 
related items, but I 
the point. When yo 
and opinions based oi 
ductions used to arrive at a conclusion, and 
mps 
ijust 


6 

anting facl 
:h logical d 


d when you stop your unj 
dcr and th: 

Fl3 Z yon. 


Kenneth L. Dean. 
Copilot, Eastern Air Lines 
Hialeah. Fla. 

P.S. Perhaps you will see fit to do with 
this letter as you have with other facts, quote- 
part of it and then use my own statements 
to try to make them into something I obvi- 

th is type of thing is not new. 

Guidance Sales 

Your very interesting and informative 
story of April 6. "Inertial Guidance Sales 
Show Fast Climb," contained a slight inac- 
curaev in the table on p. 53. 

Manufacturer of the B-70’s inertial guid- 


ce svstcir 

IBM actually is the syste 
whereas NAA Autonetics u 
inertial platform. We are subs to NAA on 
the over all system. 

William F. Schillinc 
Manager of Communications 
International Business Machines Corp. 
Military Products Division 
New Y’ork. N. Y. 
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Precision 

Computing 


Resolvers 


ACCURACY 


Highest accuracy in rotating components is a 
CPPC fundamental. Our Precision Computing 
Resolvers are no exception. Without compen- 
sation. a recent production run of resolvers 
showed functional errors of .06% or less. Per- 
pendicularity of axes was ±3' in 360°. Due to 

are excellent in these resolvers. Low phase 


able in any or all units: resistive, feedback 
winding, thermistor. Types available for tran- 
sistor circuitry. Pin or screw terminals or lead 
wires. BuOrd type shafts and BuOrd MK 4 
Mod 0 brush block obtainable. 

PRICE AND DELIVERY 

We ask you to review what you are paying for 
precision computing resolvers. In the past CPPC 
has been able to lower traditional prices of 


VERSATILITY 

CPPC Precision Comp 
had with any of tile folic 

num housing. Units to r 
450" F. The following 
ENGINEERS— For a career 




We are already tooled for many types of these 
resolvers and can make quick delivery in 
quantity or short run. Whenever you need any 
rotary component, think of CPPC. 

Call or write Sales Department, Hilltop 9-1200 
(Suburban Philadelphia) or our Representatives, 
nputers, wriie David D. Brown, Personnel Dirccior, Dept. A6. 


CLIFTON PRECISION PRODUCTS CO., INC. 


CLIFTON HEIGHTS, PENNSYLVANIA 





Avco Steps Ahead • •• in Electronics— From guiding missiles to their targets to defending bombers 
from missile attack, from interplanetary communications to communications for field troops: Avco's work 
in electronics is wide and diversified. It results from Avco’s combination of expert personnel and complete 
facilities for research, development, and manufacturing. On many fronts, Avco lends unique support to 
America’s electronic progress. 
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AVCO MAKES THINGS SETTER FOR AMERICA / AVCO CORPORATION / 750 THIRD AVENUE, NEW YORK 17, N. Y. 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . . • WRITE AVCO TODAY. 





